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Modern weight lifter— 


lightened 





for new 











efficiency! 





The “lift” magnesium is giving many products today is reflected graphic- 
ally in the Keen hand truck. Here another manufacturer has turned to 
the lightness and strength of “the metal of motion” to provide new 
efficiency of operation. 


Especially designed for such heavy loads as refrigerators, stoves, and 

similar appliances, this hand truck was lightened more than one-half 

by the Keen Manufacturing Company through the use of extruded A 
shape and sheet magnesium. Its weight was reduced from 58 to 27 

pounds... with every pound removed adding to the ease and efficiency , 

of doing its work. It is a basic demonstration of magnesium in use . . . - 
lightening the load for industry. 


Today, in both consumer and industrial fields, magnesium {s saving 
weight, increasing efficiency, without sacrifice of strength. For full 
information on its many advantages, contact the nearest Dow office. 
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Full stocks of magnesium in all Fabrication techniques, backed by This lightweight basebail mask, 
common forms are now available 30 years of Dow experience, are in use in both major and minor 
from Dow, pioneer producer and established in progressive plants leagues, was achieved through 
today's foremost fabricator. throughout the country. magnesium application. 
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This month’s Materials & Methods Manual deals with Impact 
Extrusions, so for our cover illustration we havé chosen a few 
samples of this method of production. The Manual starts on 
page 1323. 
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Frontiers 








by Harold A. Knight News Editor 


Remember the plow-under, kill-off days? ... Now we're at the opposite end 
of the scale... How can we break production records with labor as is? ... Daily 
stint for bricklayers was 1000 bricks daily; now 500... Ford says plant efficiency 
is off 34% ... Bureau of Labor says labor costs rose 50% from 1941 to 1944... 
Even Stalin says: “Everybody in Russia must work” ...1f we apply to peace what 
we did to war, we'll win. 

C. E. D. asks, however, whether high production is sole guard against infla- 
tion... Even majority of hard-boiled industrialists want price controls extended 
... Porter says no price control means “wild inflation, then paralytic collapse”... 
German atomic research practically stood still—same in 1945 as in 1943... They 
did not envision a bomb but uranium power machine ... Their atomic key men 
better Nazis than scientists ... Funny, they thought they were ahead of the Allies. 

Marginal metal mines again subsidized ... Cartoon: the plastics man... 
Industrialists have caught up with basic facts of “pure” science ... Cobalt is a 
Cinderella who won the Fairy Prince ... Don’t waste much time on the “Turbo- 





Encabulator’ .. 


. “Operations Frostbite”. 





Our Economy Revolves Around High Production 


The country has proceeded far (in 
what direction?) since those naive 
days when we plowed under the pigs 
and killed the corn (or was it the 
other way around?). We recall an 
anecdote which showed the confusion 
and topsy-turviness of those days. It 
seems that a city slicker was sent into 
the rural districts to help plan what 
should be plowed under and what 
slaughtered. 

Now, at a certain farm he observed 
what were actually goats, but he had 
never seen such animals before and 
was highly puzzled as to what course 
to pursue. So he sent the following 
telegram to his district chief: 
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“ON FARM A SECTION B THERE 
IS A LIVING THING RUNNING 
AROUND WITH A LONG WHITE 
GOATEE STOP SHALL I ORDER 
KILLED”. 


Quickly came back a reply by wire: 
“GAD NO STOP THAT’S THE FAR- 
MER YOU'RE TRYING TO HELP”. 


Today, of course, our Government 
officials worry nights how hog and 
corn production can be increased, 
and they are feeding the farmer, 
mentally at least, vitamin pills so 
he'll have the energy to produce 
more. The plow under-kill move- 
ment has gone down in history as 
one of the famous fakes, like the 
Cardiff giant, the Mississippi bubble, 


and certain circus freaks. 

Production—and more production 
—is the slogan of the hour. It is 
regarded by the economic and politi- 
cal doctors as the best guard against 
inflation. 


Labor Efficiency: 
Now and in the Past 


One important factor governing 
the rate of production is the attitude 
of labor. Edgar M. Queeny, chair- 
man, Monsanto Chemical Co., recent- 
ly made some interesting comments 
along this line. He said: 

“American workers are not putting 
forth as much effort as they did even 
a decade ago. It is noticeable in our 
own operations though we lack a 
good yardstick. Ford says his plants’ 
labor efficiency is off 34%. Walkers’ 
Building Estimators’ Book for 1931 
lists bricklayers as averaging more 
than 1000 bricks a day. The estimate 
used on the building now rising next 
door was 500 bricks daily. From the 
U. S. Bureau of Labor Statistics one 
gleans that in 24 non-war industries, 
decreased efficiency coupled with in- 
creased wages raised 1944 labor costs 
50% over 1941. 

“Several generations of trade 
unionism in Britain have caused the 
denaturing of the nations’ industrial 
keystone, its coal industry. In conse- 
quence, British homes are cold. Their 
industrys’ fuel is costly and rationed. 
And if America is not already send- 
ing ‘coals to Newcastle’, she is actu- 
ally delivering it next door. 
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HAYNES precision casting 


saves 42 machining operations 



















AND THE PART LASTS 3. TIMES AS LONG 





This slide, used in cloth-cutting machinery, 
oscillates 3,600 times per minute. Because it is 
made of HAYNES STELLITE alloy, it lasts three 
times as long as when the part was made of steel. 
Additional savings result from the Haynes Pre- 
cision Casting method of producing the part 
because only 4 grinding operations are required 
to finish it, as compared to the 46 machining 
operations and heat treatment that were neces- 
sary when the part was machined from bar stock. 
This part indicates some of the design features 
that can be obtained from quality alloys through 
HAYNES Precision Casting. 
















HAYNES Precision Castings 
Have These Proved Advantages 








2. Little or no Machin- 4 


ing Required Sai 


duction Quantities Improved Designs 


Haynes Stellite Company 
Unit of Union Carbide and Carbon Corporation 
uc) 

General Offices and Works, Kokomo, Indiana 


Chicago—Cleveland—Detroit—Houston—Los Angeles— 
New York—San Francisco—Tulsa 





TRADE-MARK 


é *a The trade-marks “* Haynes” and “‘Haynes Stellite”’ distinguish 
. al. mee products of Haynes Stellite Company. 
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1. Close Tolerances 4. Simple or Intricate 
Shapes and Contours 


Smooth, Clean Sur- 


3. Small or Mass-Pro- 6. Quality Alloys with 


For further information write for the new 20-page book, Form 6244. 





“How is it possible for everyone 
¢o extract more and more out of the 
common pool of American produc- 
rion if each contributes less and less? 
Even Russia avoids this paradox. Lis- 
cen to Stalins recent dictum! ‘Wages 
depend om productivity: everybody 
in Russia must work!’ It is curiously 
reminiscent of Nineteenth Century 
American philosophy—'root, hog, or 
die’. 

‘On the more hopeful side— 
American temper and genius, molded 
during a century and a half of indi- 
vidualism, built a dynamic industrial 
structure that has great momentum. 
it may be able to hurdle all obstacles 
ro complete its tasks of peace as it 
hurdled obstacles to complete its 
tasks of war”. 

There is one school of thought that 
high production is not the one pana- 
cea against inflation. States a recent 
report from the Committee for 
Economic Development: 

“We look forward to a further 
expansion of production and must 
do everything possible to hasten this 
expansion. But it is not clear that 
production increases will of them- 
selves, in the near future, eliminate 
the excess of demand. Expanding 
production will bring higher incomes, 
increased bank credit, and geheral 
optimism, and it might conceivably 
increase rather than decrease infla- 
tionary pressure”. 


Shall Price Control Be Expanded? 


All recognize that the future course 
of our economy is linked closely with 
our price control policies. The gen- 
eral proposition on which majority 
of opinion agrees is that price con- 
trol shall be lifted the moment that 
supply and demand balance. 

An industrial publication recently 
took a poll among the executives of 
large industries. The result an- 
nounced was 53.8% in favor of con- 
trols beyond June 30, 1946. Even 
among presidents and chairmen of 
boards 47% were for continuing 
controls. Production managers were 
65% in favor of keeping price ceil- 
Ings. 

The publisher of that journal ex- 
presses the opinion that his poll repre- 
sents a good cross section of the 
National Association of Manufac- 
turers and that the officers of that 
organization are advocating the opin- 
ion held by a minority of their mem- 
bers. 


Paul Porter, the new Price Admin- 
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istrator, told the Banking and Cur- 
rency Committee that failure to ex- 
tend the law for a year would result 
in wild inflation, followed by a 
“paralytic” collapse. 


German Atomic Energy Project 


“The remarkable thing about the 
Germans is that throughout the war 
they believed they were ahead of our 











Phooey on Subsidies! 

Since early 1942, the Govern- 
ment has been paying premiums 
to “marginal” producers of copper, 
lead and zinc to imduce greater 
production of these vital metals 
during the war. Without such aids 
certain high cost producers could 
not have stayed im business. The 
original law was to expire on June 
30, 1946. The Office of Economic 
Stabilization recently announced 
that subsidies will be extended for 
another year to compensate for 
| recent wage imcreases. 

We sat in recently with a repre- 
| sentative group of these same! 
metal producers, and none favored) 
subsidies—they wished instead for 
lifting of ceiling prices to true! 
world price levels, which are con- 
siderably higher than our ceiling 
prices of 12 cents per lb. for cop- 
per, 614 cents for lead and 8% 
| cents for zie. 

| Commenting on the extension| 
of metal subsidies, the N. Y.| 
Times says: “Here we have one! 
of the most dubious of all the ele-| 
ments in the Administration's 
wage-price policy. There is no| 
surer way to accelerate demands 
for further wage increases and to 
accentuate the pressures for infla- 
tion than this effort to maintain 
the fiction of price stability in the 
face of large wage increases. The 
subsidy has long outlived its use- 
fulness”. 


















































effort in nuclear fission developments. 
Not until the news broke that the 
atomic bomb had been dropped did 
they realize that they were behind.” 

So writes S. A. Goudsmit, profes- 
sor of physics at the University of 
Michigan, associated with the radia- 
tion laboratory of Massachusetts In- 
stitute of Technology during the war, 


in the Bulletin of the Atomic Scien- 
tists. Prof. Goudsmit led a scientific 
mission which studied the German 
atomic energy program. 

The German line of thought was 
that an energy-producing uranium 
engine is more likely to succeed than 
a bomb; an atomic bomb is an uran- 
ium engine that gets out of control. 
To make a bomb of pure plutonium 
never entered their minds. The idea 
of using a “pile” to produce pluto- 
nium and to make bombs out of that 
material didn’t occur to them until 
the detailed radio descriptions of the 
American bomb in August, 1945. 
It was deemed that an uranium en- 
gine would be as important as a 
bomb because it would make Ger- 
many economically self-supporting 
through its enormous power. 

They worked on nothing else, 
therefore, except to build what is 
called in the U. S. A. a “pile”, or 
uranium machine. But they made 
progress with extreme slowness. At 
the start of 1945 most of the research 
was still in practically the same state 
as it had been in 1943. Isotope sepa- 
ration had been tried on only a very 
small scale by means of a centrifuge. 

German scientists knew practically 
nothing about Allied developments 
aside from what they had picked up 
in the summer of 1939. During the 
war they received some utterly wrong 
and useless information obtained 
from travelers or other doubtful 
sources. 

The Germans worked hard on the 
“pile”. By the end of the war they 
had merely come to the conclusion 
that a heavy water pile was possible. 
They never did construct a self-con- 
taining pile and had not produced a 
chain reaction. They were not aware 
of numerous new difficulties they 
would have encountered if they really 
had progressed at building a pile. 

German scientists lacked vision 
and did not believe in success from 
the beginning. They did not believe 
that nuclear fission could be devel- 
oped in a practical way within a 
reasonable time. Moreover, men in 
administrative positions were utterly 
incompetent. The chief adviser for 
German Ordnance was a second rate 
physicist, Schumann, and his helpers 
were inferior compared with scien- 
tists available. Several groups worked 
independently. 

There was finally coordination of 
effort after disastrous German defeats 
in Russia and disappointing subma- 
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“ OW WELL a stainless steel per- 
forms in actual fabrication is usu- 
ally accepted as a true test of its 
quality. That’s why Sharon Stain- 
less is recognized as a high grade 
product. 

In the case of the moulding, 
illustrated above, the fabricator 
requested a straight-chromium 
stainless steel that would bend flat 
on itself in the direction of roll- 
ing, then bend round to form a 
90-degree corner angle. 

Sharon Stainless solved the 


field office, or contact the com- 
_ manufacturer's problem by ena- “eke 


SHARONSTEE| 


te 


OUT ROLLING 
AND BENDING 


MACHINES 











bling him to fabricate satisfacto- 
rily a moulding that met design | 
and service specifications. 
This is a typical example of how 
Sharon’s customers profit from 
the company’s 45 years of diversi- 
fied experience in producing spe- 
cial steels. 
If your problem concerns the 
choice of a proper steel or its fab- 
rication, Sharon’s metallurgical 
service is ready to assist you. Call 
or write the nearest Sharon Steel 
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rine warfare. Finally one man, a 
competent scientist, was placed at 
the head of the whole organization 
in 1943. There was a dearth of avail- 
able scientists, since many had been 
drafted into the Army. In 1943 key 
scientists were taken out of the Army 
and placed back into civilian work, 
though the bulk remained in the 
Army, many having been killed. Too 
often leaders of scientific organiza- 
tions were incompetent Nazi political 
henchmen. 

In 1939 Schumann went to France 
and tried to move the French cyclo- 
tron to Germany but finally decided 
to move Germans to it and make it 
work at its original site. The best- 
qualified groups were the Kaiser 
Wilhelm Institute for Physics in Ber- 
lin, under Heisenberg, and the phy- 
sics section of the K.W.1. for Medical 
Research, in Heidelberg, under Bothe. 
These two men made a survey trip 
through the United States in the 
summer of 1939. 

At the start of the war, von 
Ardenne, a clever technician and 
business man, was considered by the 
Nazi authorities to be the real expert 
on the uranium problem, much to 
the dismay of the competent scien- 
tists. Various groups worked in com- 
petition with one another. 

The coup de grace of the Allies 
was the bombing of the heavy water 
plant in Norway just when it was 
nicely started on production. This 
left so small a supply that the various 
scientific bodies quarreled over who 
should have priority to experiment 
with it. More intensive bombing of 
Germany forced the scientists out of 
the big cities and into small villages 
where equipment was scarce and 
crude. 

Some of the key scientists were 
not allowed to give concentrated 
time, but did much teaching and 
administrative work. After the Nor- 
wegian heavy water plant was de- 
stroyed, attempts were made to have 
the German chemical industry pro- 
duce heavy water. However, this did 
not succeed. Uranium metal was pro- 
duced in quantities sufficient for only 
small scale experiments. Perhaps 100 
scientists, scattered throughout Ger- 
many, were working on nuclear 
fission. 

German security provisions were 
not of high standard. Typical, were 
letterheads such as the “Plenipoten- 
tiary of the Reichmarshal for Nuclear 
Physics”. However, locations to which 
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laboratories had been evacuated were 
kept very secret. Toward the end of 
the war German iments had 
indicated that it was possible to ob- 
tain an increase in- the number of 
neutrons, but no self-sustaining neu- 
tron source had been constructed as 
yet. They believed, however, they 
were far ahead of the Allies and 
might dictate a favorable peace even 
if military developments were un- 
favorable. 

Bormann began to boast in such a 


scientific facts accumulate and form 
a reservoir that is tapped during a 
war. Moreover, during combat there 
is no time to make progress in pure 
science. 

Somewhat along these lines, Dr. 
Charles Allen Thomas, Monsanto 
Chemical Co., talked before the an- 
nual stockholders’ meeting of his 
company. “Our universities have be- 
come exceedingly interested in con- 
ducting industrial research in the last 
decade”, he said. “I have no quarrel 
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"J. P., this is Mr. Smathers of Transparent Plastics.” 








cocky and exaggerated manner that 
the scientists were much disturbed. 
There was much talk of locking up 
all scientists in remote sections of 
Bavaria to better concentrate on ex- 
periments, but actually only one small 
group was kidnapped by the S.S. and 
taken there. 


More on “Pure” Science 
During recent years there has been 
considerable discussion as to relative 
importance of pure science and ap- 
plied science. It has been said, for 
instance, that during peace pure 


with this, particularly as it offers 
professors a closer contact with in- 
dustrial problems. But if this interest 
is crowding out the universities’ 
primary role of fundamental research 
and training, it may be extremely 
detrimental to the future of our 
nation. 

“Industry today is catching up with 
fundamental knowledge and is be- 
coming anxious for more basic facts. 
Unless this knowledge is available 
within a reasonable time the whole 
field of organic chemistry and its 
numerous allied fields will be slowed 
down. 



























































“One point seems obvious, that 
specialists can have over-specializa- 
tion and that a highly scientific edu- 
cation often makes a narrow man. 
It is important that the scientist have 
a better realization that others, out- 
side the world of science, have much 
to contribute to life and living. 

“There is a new appreciation of 
the great gap between the technol- 
ogist and the fundamental scientist. 
Industrialists need to have a greater 
understanding of fundamental re- 
search and a deeper understanding 
of this fountainhead from which all 
industrial applications must spring. 
One of the great problems in running 
an industrial laboratory is to prevent 
our technical men from growing 
stale. They need the contact of the 
academic circles to stimulate their 
thinking. Perhaps we should en- 
courage Our men to return to the 
campus for refresher courses. 

“We need engineers with a broad 
scientific training and not men who 
with handbook and slide rule alone 
attempt to solve all of life’s problems 
by fitting only the known factors into 
an established formula”. 


Cobalt—from Rags to Riches 

Cobalt became an extremely im- 
portant metal during the war. Besides 
the older uses in high-speed cutting 
tools in the alloy composition of 
“Stellite”, it was used in place of 
silver in reflectors of searchlights by 
the Navy and over 25,000,000 turbo- 
supercharger buckets in airplanes 
were made of an alloy containing as 
much as 65% cobalt. More recently, 
it has been used in the atomic bomb 
development at Oak Ridge, Tenn. It 
is used in radar, in powerful magnets, 
rust-resisting steels, etc. 

The metal has an interesting his- 
tory of ups and downs. It was a 
mystic, untouchable metal in the pre- 
Christian era. Glass and ceramics in 
ruins of early Rome and Egypt are 
found to contain cobalt as color pig- 
ment. It was named “kobold” (gob- 
lin) by early German alchemists. 

However, found in association with 
silver, cobalt was often regarded as a 
nuisance because of effort needed to 
separate from silver. But cobalt is 
now worth 80 cents to $1.00 per Ib., 
and demand is greater than supply. 

The greatest North American de- 
posit, at Cobalt, Ont., was discovered 
in 1903 when Fred La Rose, a rail- 
road worker, threw his hammer at a 
thieving fox, missed, chipped a piece 
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of rock that was almost pure silver 
from the railroad cut and started a 
rush for riches that rivaled the Yukon 
and Klondike strikes. 

The early miners were wasteful, 
and tremendous wealth was lost in 
tailings that is now being recovered. 
There is now considerable revival in 
mining in the Cobalt district. The 
Silanco Mining & Refining Co. is 
building the largest smelter and re- 
finery of its kind in North America, 
having twice the capacity of a similar 
smelter built at Cleveland during the 
war by the United States Govern- 
ment. 

The early miners took out silver 
without benefit of engineering, and 
followed the rich veins wherever 
they led. Once they followed too close 
towards a lake bottom, set off a blast 
and blew a hole in the bottom. This 
hole had to be repaired before the 
Silanco pumping operations could 
start. They dammed the lake on both 
sides of the break and pumped the 
lake section dry. 

Cobalt, Ont., a ghost town for 22 
years, is alive again. Young men, 
returned from the war, are operating 
drills, muckers, ore cars and hoists. 
So much for Canadian activity. 

Meanwhile, the U. S. Bureau of 
Mines has just published a pamphlet 
on “Metallurgical Treatment of Co- 
balt Ores from Goodsprings Mining 
District, Nevada”. It describes stud- 
ies designed to increase production 
from low-grade western deposits, and 
deals with the leaching, flotation and 
electro-winning processes. 


The Turbo-Encabulator 


A month or so ago we received 3 
little pamphlet from Arthur D. Little, 
Inc., Cambridge 42, Mass., entitled 
“The Tuarbo-Encabulator.” We read it 
and contorted our face in an effort to 
comprehend its every meaning. We 
filed it away in a folder, undecided 
whether to reproduce it in this 
department. A few weeks later we, 
with other technical press editors, 
were guests of the Haynes Stellite 
Co. at the Elks Club, Kokomo, Ind. 
One of the speakers read this pam- 
phlet. It was well received. So, we've 
decided to publish the first two 
paragraphs and the last. Get out your 
dictionaries! 

“For a number of years now work 
has been proceeding in order to bring 
perfection to the crudely conceived 
idea of a machine that would not 





only supply inverse reactive curren, 
for use in unilateral phase detractors 
but would also be capable of auto. 
matically synchronizing cardina| 
grammeters. Such a machine is th. 
“Turbo-Encabulator.” Basically, th. 
only new principle involved is tha; 
instead of power being generated yy 
the relative motion of conductor; 
and fluxes, it is produced by the 
modial interaction of magneto-reluc. 
tance and capacitive directance. 

“The original machine had a base. 
plate of prefabulated amulite, sur. 
mounted by a malleable logarithmic 
casing in such a way that the two 
spurving bearings were in a direct 
line with the pentametric fan. The 
latter consisted simply of six hydro- 
coptic marzelvanes, so fitted to the 
ambifacient lunar waneshaft that 
side fumbling was effectively pre. 
vented. The main winding was of the 
normal lotus-o-delta type placed in 
panendermic semi-boloid slots in the 
stator, every seventh conductor being 
connected by a non-reversible tremie 
pipe to the differential girdlespring 
on the “up” end of the grammeters. 

“Undoubtedly, the turbo-encabu- 
lator has now reached a very high 
level of technical development. It 
has been successfully used for oper- 
ating nofer trunnions. In addition, 
whenever a barescent skor motion is 
required, it may be employed in 
conjunction with a drawn reciprocat- 
ing dingle arm to reduce sinusoidal 
depleneration.” 


“Operations Frostbite” 


We are intrigued by our Navy's 
designations of various fields of op- 
erations and are contemplating ap- 
plying them to our own humble 
editorial work. We try to balance 
the subject matter in M & M so 
that every materials and metals field 
is covered in proportion to its im- 
portance. For instance during the 
past two years we have published 
five articles on sub-zero treatment. 
Borrowing from the Navy, suppose 
we classify these as “Operations 
Frostbite”. (The Navy so designated 
maneuvers in Arctic waters.) 

Then we have certain engineering 
articles where key or focal points are 
where the abscissa cross the ordinates 
in a chart or diagram. How about 
“Operations Crossroads”? 

And for the many heat treating 
articles. Would “Operations Hot- 
Foot” suit the Navy—and us? 
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Dog Eat Dog? 


One of the modern phenomena in the materials 
field is the growth in number and activity of trade 
associations promoting individual types of materials. 
If the Copper & Brass Research Assn. are doing all 
in their power to promote the use of copper; Lead 
Industries Assn., Inc., ditto for lead; the Magnesium 
Assn., a second ditto for “mag.”; the American Iron 
& Steel Institute, the Society for the Plastics Indus- 
try, etc. the same for their materials, ad infinitum, 
where will it all end up? 

The war is over and slick competition rules the 
business and industrial world again. Theoretically, 
if all material-promotion organizations are equally 
competent and push with equal force against the wall 
of consumer resistance, the contest will be a draw, 
with the same results as though no trade association 
had ever been formed. Perhaps the newly formed 
trade associations are merely a case of “keeping up 
with the Joneses.” Perhaps it would be best for en- 
gineering materials trade associations to form a U. N., 
so to speak, and straightway agree to disband their 
organizations and cease promotion work. 

These promoting associations are sometimes classed 
with advertising, and it will be recalled that during 
the war some bright boys in Washington, with lean- 


ings toward the left, sought to abolish advertising, 
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calling the advertising profession parasites and non- 
creators of wealth. 

But no—a thousand times no! Trade promoting 
associations are parasites only if school and college 
teachers are parasites. After all, a good trade asso- 
ciation cannot ultimately ram a certain material down 
the throat of a consumer. The promoting organiza- 
tion is merely a school that teaches the facts and good 
points of that metal or material to the wide, wide 
world. 

No matter how much “promotion,” the material 
in the long run must stand on its merits. Appar- 
ently concerted competitive efforts on the part of 
rival materials increases the overall consumption of 
all materials. The world learns more about materials 
and acquires a taste and desire to possess more tools 
and luxury items made of those materials that makes 
life less drudgery and more pleasant. 

Theoretically, only one material or combination 
of materials is best for any one particular job. The 
more promotion, the more “propaganda,” the sooner 
the consumer can correctly weigh and appraise that 
one best material for each application. And the 
more accurate that propaganda, the happier everyone 


will be in the end! 
—H.A.K. 
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STEEL REPORTS 








The exact chemical content of each heat 
of steel is determined by laboratory tests. 








Jominy End-Quench Test interpretation Tensile strength tests are used to double check 
gives accurate heat treatment response data. the exact physicals attainable with this alloy. 








Each bar of steel is identified with stamped Inspection before shipment guarantees that 
heat symbols and painted color marks. the steel delivered is exactly as was ordered. 











A Ryerson Alloy Steel Report containing 
complete data as determined by tests (accu- 


rately charted, fully explained), is supplied 
with every Alloy shipment at no extra cost. 











We believe it will pay you to use this unique Alloy Steel Service. 
Your inquiries and orders will have our prompt, personal attention. 


JOSEPH T. RYERSON & SON, INC. - Steel-Service Plants: Chicago, Milwaukee, St. Louis, 
Detroit, Cincinnati, Cleveland, Buffalo, Pittsburgh, Philadelphia, Boston, New York 


RYERSON STEEL 
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Lost Knowledge 


There is a good chance that at least one-third of 
the technical knowledge gained during World War 
II will be lost. Actually, there is no way of proving 
such a statement. It is an estimate based on this one 
observation: Due to poor, incomplete recording and 
cataloging of the technical information acquired dur- 
ing the war, about one-third of it will be lost for 
future reference. 

There is no doubt that an honest attempt was made 
by Government agencies and industry—and technical 
magazines—to write-up the progress of all their tech- 
nical activities. Thousands and thousands of reports 
were written, many, indeed, at the drop of a hat. Too 
many, however, failed to do a good, accurate job of 
reporting. "They were thrown together without much 
thought, often incomplete, inaccurate, and obscure. 
As an example, while reading an NDRC report on 
a fairly easy subject, the question, “What does the 
writer mean?”, popped into our heads exactly nine- 
teen times. The report was ten pages long (not 


including appendices). Another report put out by 


the Army contained 29 pages of graphs and tables 
and only two pages of writing. In those two pages 
the author made a feeble attempt to explain the 
curves and figures, what they meant, and where they 
came from. 

These two examples are not isolated cases; they 
are representative of a great many war-born reports, 
which to be useful must be interpreted by their 
authors. When the authors die, that knowledge will 
be buried with them. 

What can be done about it? Unfortunately, not 
much. Poor and incomplete writing cannot be un- 
done, but we can make sure not to repeat the same 
mistakes. We can resolve to do a better job of tech- 
nical writing from now on. Every engineer, every 
company, every technical organization (yes, and 
every magazine), should assume the responsibility of 
accurately, completely and clearly recording the details 
of contemporary technical achievements. —H. R. C. 


The Arkansas Traveler 


An outstanding characteristic of “good times” is 
increasing unit costs. When business is prospering 
(during “good times” )-.a manufacturer’s labor costs 
rise noticeably, labor efficiency decreases (jobs are 
easy to get), sales increase, marginal machines and 
processes become profitable, and production equip- 
ment, because it is utilized longer hours or at greater 
levels of output, wears rapidly. But profits are being 
made, so it is difficult to justify the purchase of newer 
and more efficient equipment. Management questions 
the advisability of discarding a machine that is oper- 
ating at a profit. In other words, why spend money 
“needlessly”? 

Would the expenditure for new, more efficient 
processing and fabricating equipment be “needless” 
while the presently employed machinery still shows a 
profit? 

Let’s look at the other side of the picture. If in- 
creasing unit costs are a characteristic of prosperity, 
decreasing unit cost are just as certainly a trend during 
“bad times”. There are not enough jobs for everyone, 
consequently the over-all efficiency of labor increases 
as workers compete to hold their jobs. Prices tend to 
be depressed as the level of business activities spirals 
downward. Marginal methods and equipment are 
no longer used. Machines and factories that formerly 
operated at a profit (however small it may have been, 
it was a profit) are now “running in the red”. People 
say that these non-profit making devices and processes 
are “obsolete”. As a corollary to this, we may say that 
manufacturing machinery and methods tend to be- 
come obsolete during “bad times”. 
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The question, then, is—if equipment operating at 
a profit cannot be written off the books and replaced 
because it still has “life”, or has not been completely 
depreciated, during the “good times”, and then during 
“bad times” there are no profits to use for purchasing 
more efficient, streamlined equipment, when is the 
opportune time for buying, and installing, new manu- 
facturing machinery? 

The answer may be with the accountants and the 
tax-law-makers. If accountants had some factory oper- 
ating experience or would listen to the factory man- 
agers, their conception of “obsolescence” might be 
more realistic. And if shorter statutory depreciation 
poreees (for tax purposes) for processing machinery 
and factory equipment were permitted, our definition 
of “obsolescence” as applied to both factories and 
equipment could be revised to render it more practical 
and workable. 

Then, perhaps, there would be a meeting of minds 
of the management and operating staffs and, as a re- 
sult, worn or technically obsolete machinery could be 
replaced during “good times” when the new piece of 
equipment might help to lower or level off unit costs. 
Then, when industrial activity declines, efficient and 
labor saving devices (being already installed) would 
permit factories to operate at a profit or at a smaller 
loss during the inevitably subsequent “bad times” 

If industry, like the Arkansas inhabitant, neglects 
to mend its roof on a sunny day because it is not 
leaking then, it will not be able to weather the rainy 
days to follow and the nationalization of industry 
will ensue. —R. S. B., Jr. 
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That seeks and develops new and better products 


® Inland metallurgists continually strive for We are determined to derive the utmost 
perfection, a goal that can never be fully from all our materials and facilities. Proc- 
attained. Theirs is a constant search to ob- _—esses and processing controls are improved 
tain from the materials and the furnaces as techniques are advanced . . . and new 


improved results in the making of Inland __ products for many uses are developed! 
Steels. 














Research . . . consistently and successfully 
This work goes on endlessly in Inland’s applied . .. is a part of Inland’s service 
efficient metallurgical laboratories. | to you! 
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We inland Steel Company, 38 S. Dearborn St., Chicage 3, Ill., Sales Offices: Cincin- 
nati, Detroit, at a Kansas City, Milwavkee, New York, St. Louis, St. Paul. 
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new peacetime products are going to be much 
better than their prewar counterparts, because 
of materials engineering progress during the 
conflict, and (2) every last increment of new- 
ly developed processing methods knowledge 
will have to be applied to our production if 
the challenges of meeting competition, and 
_ of achieving real mass production (and thus 
| defoating inflation) are to be met. 

The Materials & Methods Achiey 
Award (see our January issue, page 79) 

is to be conferred this year specifically ie 
just such achievements as these—for the best 
application of war-developed knowledge of 
materials and their processing to the manu- 
facture of peacetime products. A number of 
possible contenders are already in evidence— 
the use of new high-temperature steels and 
alloys, developed for jet engine and related 
applications, in steam and other ‘'peaceful" 
high temperature equipment; the applications 
of atomic-bomb diffusion barrier materials in 
process-industry equipment; the development 
of railway equipment utilizing the new super- 
strength aluminum alloys; significant applica- 
tion of magnesium alloys in automotive parts; 
a host of peacetime uses for new plastics; and 
_ several outstanding uses of individual new 
heat treating, finishing, welding, machining, 








from busy. But already it is clear that (1) our 








war-time developments to peacetime planning 
that are of Award-winning stature but which 
may not come to our attention unless the in- 
dividuals or companies involved tell us about 
them. We therefore urge everyone — devel- 
opers, producers, and users of materials, those 
engaged in the sale or use of processes and 
equipment, and peacetime product manufac- 
arin ‘engineers we guess ie have made 






nature and location yr the pir hata. to us 
and we will promptly investigate the devel- 
opments as to their possible eligibility for 


the Materials & Methods Achievement 


Award. 


All outstanding applications of this type 
will receive publicity whether they win awards 
or not. Those who cooperate with us in sug- 


gesting award candidates, therefore, will not 


only be helping themselves, or their friends, 
or their customers, but will also aid tremend- 
80 in improving the quality or costs of the 

new products that American industry will 
wa manufacturing at a really heavy rate in 
the next few months. That is a goal worthy of 
the collaboration of all! 


FRED P. PETERS 
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Experience in stainless and alloy steel | 
mills points to the use of this new 
process for many descaling, deoxidizing 
and skin softening tasks. De 








Sodium Hydride Descaling 


by EDWIN LAIRD CADY 


ODIUM HYDRIDE DESCALING of metals is a new 

process in which the metal is held in an open 

tank or vat filled with a mixture of caustic soda 
and from 1.5% to 2% of sodium hydride, at about 
700 F +20. When the metal to be descaled is im- 
mersed in this mixture, the oxygen-hungry sodium 
hydride reduces the oxides in the scale and thus turns 
the hard and clinging scale into a loose and flaky or 
powdery mass; the metal with its temperature raised 
to the 700 F found in the bath is taken from 
the bath and quenched in cold water, the water in 
contact with metal at this temperature forms steam 
blasts off the scale. Subsequent steps may include a 
dip in dilute acid, usually about 10% sulphuric, to 
neutralize any caustic remaining on the metal, and 
nitric or other acid dips for bleaching and passivating 
effects. 

Twelve large scale installations of this process are 
in operation. The installations at Carpenter Steel Co. 
are unique in that they employ Ajax-Hultgren electric 
salt bath furnaces for heating the mixture of caustic 
and sodium hydride. In this equipment the caustic 
is heated by its own resistance to alternating current 
at low voltage. The electrodes are so designed and 
grouped as to create electromagnetic forces which 
provide automatic stirring action throughout the en- 
tire bath. 

Exact holding of the temperature is important to 
this process. If the temperature gets much above the 
700 F mark there is a costly loss of hydride. If the 
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temperature gets too low then the coating of caustic 
which solidifies or freezes about the cold metal when 
the metal first is immersed in the bath will be slow 
to liquefy, the entire bath may be dragged down 
below its correct reaction temperature, and the process 
will be slowed down in production capacity accord- 
ingly. 

Because the electricity responds instantly to changes 
in temperature within the bath, Carpenter Steel is 
able to run bath temperatures as high as 720 F in 
order to secure an extra large bank of heat for “fly 
wheel effect” when an extra large batch of steel is to 
be processed. They can do this because they know 
that their accurately controlled heating system will 
hold the temperature at that top point and not let it 
run higher into what might be wasteful temperature 
zones. 

Together with the stirring action within the bath, 
this instant response of the electrical system permits 
Carpenter Steel to immerse enough metal at one time 
to drag the bath temperature clear down to 650 F. 
The stirring action brings fresh supplies of hot caustic 
to the metal surfaces upon which the caustic has 
cooled and frozen, results in rapid re-liquefying of the 
frozen caustic, and causes the entire bath with all of 
its bank of heat to share in warming up the metal to 
the bath temperature. In the meantime the instant 
responsiveness of the system is adding fresh supplies 
of heat at a rapid rate and is bringing the whole 
bath up to the desired 700 F. 
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All of this is done with heating elements and with 
temperature control actuating elements mounted at 
one side of the tank and out of the way of the work. 

The ability of Carpenter Steel to take greater 
liberties with the exact maintenance of temperature 
than any other user of the process has announced 
itself as taking, is important to the finding of the 
limits of the flexibility of this process. And, together 
with the limitations upon many other factors, these 
flexibility limits need to be known. 

Historically, the sodium hydride descaling process 
can be described as having been inhibited for about 
four years and allowed to grow for part of one year. 
It was invented, patented and developed by scientists 
of E. I. du Pont de Nemours and Company Incorpo- 
rated, the principal interest of that company in it 
being a new field for the use of metallic sodium which 
the du Pont Co. produces in large quantities. No 
license is required and the process is royalty free to 
users in the U. S. The four year inhibition came from 
the fact that nearly all the metallic sodium which 
could be made during the war years was needed for 
other purposes, one of which was the making of 
airplane fuels. 

Consequently, the process is in a development stage 
in which equipment and methods highly suited to the 
sizes and shapes of metal parts and to the sizes of 
production lots commonly found in stainless and other 
alloy steel mills have been worked out, but much 
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adaptation may have to be done before it can be 
applied to some of the other types of plants. 


Many Prospective Uses 


Prospective uses exist by the thousands. They in- 
clude such widely varied applications as descaling the 
welded areas at which I-Beams and other structural 
shapes are joined when prefabricating steel assemblies, 
descaling after heat treatment of intricate parts for 
aircraft, or taking the last vestiges of metallic oxides 
out of invested flasks when using low melting point 
metals as dispensible patterns in precision investment 
casting. Other potential uses include descaling the 
complicated forgings used in surgical instruments, de- 
scaling or deoxidizing after brazing, deoxidizing as a 
means of softening the skins of castings before ma- 
chining and of loosening and removing sand particles 
which are embedded in their surfaces. 

Engineers of the du Pont Company and of the 
various makers of heating equipment and corrrol in- 
struments are doing plenty of development wor'x, but 
prospective users must base much of their thinking 
upon the experiences of the stainless steel and alloy 
mills which already have the process well in hand. 

These mills have found that sodium hydride de- 
scaling has many advantages. 

Sodium hydride descaling prevents the loss of from 
2 to 3%, sometimes even more, of good metal which 
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Material ready for descaling. It will rest on supports 
within the tank. 


formerly was eaten away in the pickling process. 
This is of obvious importance to a mill which is sell- 
ing metal by the pound. It can be of equal value 
where the dimensions of bars or of heat treated parts 
must be accurate for high-speed high-accuracy setting 
up of machine tools for secondary operations, where 
it is desired to have close accuracy on unmachined 
surfaces, and where limitations upon the dimensions 
of parts compel working to such narrow factors of 
safety that any loss of metal in a pickling process is 
to be avoided. , 

The sodium hydride reaches, or can be made to 
reach, all surfaces to which liquid can flow. Descaling 
is uniform. 

So long as the metal remains in the bath long 
enough to reduce the scale, usually from 10 to 12 
min., it can remain there as much longer as desired. 
There is no danger whatever of over-pickling. One 
result of this is to modify the need for exact timing of 
scale removing operation cycles. If the men who run 
the operation are needed elsewhere or if some opera- 





tion farther along the line is not yet ready for the 
immersed metal the metal can remain in the bath. 
The scale removing sequence thus is made more 
flexible. Another result is that complex parts having 
small recesses or severe undercuts can have their 
scale removed with much greater ease. One of the 
common troubles of pickling is the over-pickling of 
exposed surfaces while getting the scale off from the 
less exposed ones. With the sodium hydride process 
this trouble does not occur. 

No mechanical cold working processes and no ab- 
rasive blasting ones for loosening the scale in prepara- 
tion for scale removal are necessary. In the Carpenter 
Steel mill some kinds of wire formerly had to be run 
through scale breaking machines before pickling. 
These machines uncoiled the wire, put a double bend 
in it, and recoiled it. Two men running one machine 
could process about one ton of wire an hour. This 
cost has been eliminated, making the machines and 
men available for other uses. Moreover, the bending 
used to put slight but undesirable work hardening 
into such steels as 301 stainless, and this bother also 
is gone. 

Pitting troubles have been reduced to the vanishing 
point. Pitting can have several causes. Among them 
are the tendency of acid to attack some tiny areas of 
bare steel more readily than others, the penetration of 
the acid through tiny breaks in the scale so it gets at 
some parts of the good metal before others and re- 
sults in over-pickling of small areas, and the abrading 
of the metal surface by driving particles of hard scale 
into it during cold working and thus providing 
abrasions which the acid may attack more readily than 
it will smooth areas. The sodium hydride process 
itself will do no pitting whatever, and it will not set 
up any of the common causes of pitting for the acids 
in subsequent steps to work upon. 

The sewage problem of disposing of spent pickle 
liquors is eliminated or reduced. 

There is no hydrogen embrittlement of steel. and no 
need to bake the steel to eliminate hydrogen from it. 








Many Metals can be Processed 


A wide range of metals can be processed. Alloys 
of chromium, copper, nickel, rungsten, cobalt all have 
been processed and so have plain carbon steels. Two 
or more different alloys can be processed at one time. 
The process is especially useful with combined or 
clad metals consisting of two alloys which if pickled 
would require entirely different exposure times to 
the pickling acid. 

The time needed for removing scale is greatly re- 
duced. In the Carpenter Steel mill the pickling time, 
all operations included, used to have a general range 
of 15 min. to 2 hr. per batch of steel depending upon 
such factors as the type of alloy, the hardness of the 
scale and whether or not mechanical scale breaking 
operations were needed. Now the time for actual 
scale removal is from 12 to 20 min. The average 
reduction of operational time is 50% but it can run 
much higher than that. 

With all of its advantages, this process is not one 
to be set up and operated as casually as a plant might 
install a drill press. In industrial parlance sodium 
hydride descaling would be called a “process” rather 
than a “fabrication method” and it has some of the 
troubles common to process industries. 

For example, once the caustic bath is heated it 
should not be allowed to cool to the freezing point. 
The only trouble which such cooling would cause 
would be that of reheating the caustic. In baths 
of the sizes used in steel mills that would be bother- 
some. Nevertheless the need to keep the bath hot at 
all times, in the face of possible plant shut downs or 
failures of power sources, will indicate to the prospec- 
tive user one type of problem which he will have. 

Of course, the process is capable of being operated 
on a much smaller scale than is needed for a steel 
mill. There are no inherent size limitations on the 
apparatus other than that the tanks shall have suff- 
cient capacities to admit the batches of metal parts 


which will be fed to them and must hold enough 
caustic so the heat bank in it will prevent the tem- 


perature from going down too far when the cold 
metal is immersed. 


The metal could be preheated, perhaps by recir- 
culated waste heat from some other process, thus 
avoiding the cold shock problem and permitting the 
bath to be smaller for a given output of tonnage. 
Parts could be moved through the bath by continuous 
conveyor methods thus providing a continuous drain- 
age of heat which could be compensated by continu- 
ous input. If various methods were used to reduce the 
size of the equipment for some of its possible uses— 
although probably not for steel mills—then a size 
might be reached at which cooling down between 
operations would be practical. 


The sodium hydride is produced in one or more 
“generators” at each tank. A generator is itself a 
metal tank or box having one end open to the bath 
but below the surface of the bath—in the Carpenter 
Steel plant this ‘opening is 18 in. below the bath 
surface—and one or more vents at its top. The 
generator is nearly filled with the same caustic that 
is in the tank. Through this caustic and within the 
generator, dissociated anhydrous ammonia gas is fed, 
bubbling up to the top. Bricks of pure metallic so- 
dium are fed through the vents at the top. The hydro- 
gen in the dissociated gas combines with the sodium 
to form sodium hydride. The sodium hydride feeds 
through the opening in the bottom of the generator 
and is dispersed through the main tank. The currents 
set up by the electrical stirring action of the heating 
mechanism in this installation help with this mixing 
and dispersal. 


One generator will feed and disperse sodium hy- 
dride by this stirring action for at least ten feet in 
every direction in the bath. The Carpenter Steel 
Co. does not know whether or not this distance could 
be increased. The original installations here have two 
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or more generators in any tank in which a single 
generator would have to disperse the hydride for 
more than 10 ft., and no experiments have been made 
with any longer spacings. 

The hydrogen for this installation, as is likely to be 
the case with any large installation, is obtained by 
the cracked ammonia process. The ammonia equip- 
ment, together with all of the electrical equipment 
not needed to be at the tanks or in plain view of the 
workers and supervisors while operating the process, 
is separated from the tanks by masonry walls and is 
enclosed within strong wire cages. This is a safety 
measure. 


Excess Hydrogen for Safety 


An excess of hydrogen is fed and is burned con- 
stantly at the generator vents. This is another safety 
measure. It excludes air which, if it entered the 
generator, might cause an explosion. Care also must 
be taken that the flames be not extinguished as dan- 
gerous amounts of free hydrogen might then gather 
at the ceiling of the room. 

Metallic sodium is liable to spontaneous combus 
tion if exposed to the open air and must be kept 
covered accordingly. 

Water entering the bath can cause the hot caustic 
to fly, which is dangerous with the caustic at 700 F 
Water must be kept away from the metallic sodium, 
a fact that every engineer will recall from his high 
school chemistry experiments. 

The metallic sodium is kept in steel drums close 
to the tanks. The process of feeding it is simple. The 
Operator puts on a plastic safety mask and wears 
gloves. With his gloved left hand he picks up a 
brick of sodium, with tongs held in his right hand 
he removes a lid from a generator vent, then he puts 
the brick down through the vent and replaces the lid. 

In actual operation of the process the men first 
examine the stock to make sure that it is dry and to 
determine the character of its scale. By simple in- 
spection they can tell the minimum time which any 
type of scale must be exposed to the bath to loosen it. 

The stock is mounted on a rack or other carrier. 
Care must be taken that individual surfaces are so 
separated or spaced that the caustic and the water 
in the quench can get at them all. With bars this 
calls for spacers so the bars are in tiers and for keep- 
ing the bars separated along the spacers. Spacers can 
be made of any stainless steel scrap, rourid shapes 
preferred. The only destruction of the spacers comes 
from the mild dilute acid exposures that complete 
the process, and this destruction is slow. 

A carrier load is lowered slowly into the tank. The 
slowness is to avoid all splashing and also to minimize 
the cold shock to the bath. The rack or carrier rests 
on supports within the tank so the stock does not 
touch the tank bottom and there is free circulation of 
caustic about the stock. 
































After the necessary 10 to 12 min. of immersion the 
load is lifted clear of the surface of the liquid and is 
allowed to drain. The purpose of drainage is to 
avoid excessive drag out of the caustic. The sodium 
hydride becomes caustic soda when it absorbs oxygen 
and the amount of caustic thus formed at Carpenter 
is so exactly equal to the drag out that no new sup- 
plies of caustic are needed. 

The load then is taken to the water quench bath 
and slowly lowered into the water. The reasons 
for not plunging it in rapidly are to prevent steam 
from being generated so rapidly that it will throw 
hot water into the descaling bath. 

Little scale comes off in the caustic bath. Nearly 
all of it comes off in the water quench, and this 
simplifies the problem of keeping the equipment 
cleaned out. 

The descaled metal is next taken to a 5 to 10% 
sulphuric acid bath. Sulphuric is chosen merely for its 
low cost; any acid would serve to neutralize any 
caustic which remained on the metal after the water 
quench. Some always does remain since the quench 
accumulates caustic from the successive lots of metal. 

Acid also is necessary for stainless steel because the 
sodium hydride treatment leaves fine particles of pure 
iron on its surface and these particles would be 
rustable if not removed. 

Costs of materials are difficult to estimate. The 
amounts used depend upon the square inches of sur- 
face exposed and not upon the tonnage processed. 

As a rough estimate, from 6 to 12 lb. of metallic 
sodium are used for each ton of metal descaled, and 
the price of this sodium is about 15 to 15.5 cents per 
lb. If all of the hydrogen were combined with the 
sodium to form the hydride then about 7.8 cu. ft. ef 
hydrogen would be consumed for each 1 Ib. of sodium 
—in the operation of one unit in this plant 20 Ib. of 
sodium and 270 cu. ft. of dissociated ammonia were 
used per hour. 


Comparative Costs Not Known 


It is unfortunate that comparative costs between 
this process and conventional pickling on a peacetime 
production scale are unknown. The Carpenter Steel 
Co. put one sodium hydride unit into operation in 
1943, another in 1945. Both were war years with 
production speeds more important than costs. The 
hydride process really has two kinds of costs. One is 
the steady operating cost to keep the units up to tem- 
perature and functioning when not in use. The other 
is the slightly higher cost when in use. Since the 
cost goes on so steadily the cost per ton of metal 
descaled will vary inversely to the tons of metal de- 
scaled with a cost curve which would almost be flat 
if all lots of steel had equal amounts of surface area 
per ton. 
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This is, then, a process to be studied carefully by 
any plant which has difficult descaling problems, or 
which is avoiding desirable heat treatments or the 
use of desired alloys because of the difficulties of de- 
scaling, or is now using such tumbling or pickling or 
other descaling methods as to result in pitted or 


abraded surfaces with consequent difficulties in pol- 
ishing. 


Equipment Capacities 


Two sodium hydride descaling units are now in 
service at Carpenter Steel. One unit has a 200-kw. 
connected load, with both working dimensions of 8- 
ft. length, 4-ft., 6-in. width and 5-ft. salt depth. It 
has a heating capacity of 5,000 lb., gross, per hr. 
heated from room temperature to 700 F. 

The second unit has a connected load of 500 kw. 
and is 25 ft., 8-in. long, 3-ft. wide and a salt depth of 
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4 ft. Its heating capacity is 12,000 lb., gross, per hr. 
heated from room temperature to 700 F. 

Both units are operated from a power supply of 
2400-v., 3-phase, 60-cycle. Transformers convert the 
2400 v. directly to the low voltage range of 8 to 14 
v. and these low voltages are impressed directly on the 
immersed electrodes in the baths. Heating is through 
the immersed electrode principle which operates in 
a manner whereby pairs of electrodes—closely spaced 
—generate the heat directly in the bath by virtue of 
the resistance of the column of liquid salt lying be- 
tween the faces of each pair of electrodes. Electro- 
magnetic forces created in the electrodes produces a 
stirring action. 



































Increasing knowledge of how to use | 
glass and more know-how of its fab- 
rication have led to its increased 
application alone and with metals. 














An important industrial 


application of high 
| ‘trength-corrosion resis- 
| tant glass; the impeller 


and casing of this centrif- 
ugal pump and made of 
| heat and shock resisting 
borosilicate glass. These 
pumps are used in han 
dling corroswe acids and 
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of Glass as an Engineering Material 


| 
| by CHARLES F. LINDSAY, PH.D., 


URING THE PAST FEW YEARS glass has assumed 
new and growing importance as an engineering 
material. There have been a number of special 

purpose types of glass developed, among these are 
glasses that are highly resistant to mechanical or to 
thermal shock, or that possess special expansion 
properties. It is not the purpose of this article to 
describe the methods of manufacture or detailed 
treatments, but to point out some of these special 
types of glass and their properties that make them 
of interest to materials engineers. 

One of the most common, technical applications 

of glass is in the making of envelopes, bulbs or 
containers for such important items as incandescent 





lamp bulbs, X-ray tubes and vacuum tubes ( rectifiers, 
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amplifiers, power tubes, etc.). The properties that 
make glass valuable for such usages include its 
resistance to mechanical shock and to the high 
operating temperatures of these devices, plus high 
electrical insulating properties, transparency, and its 
ability to be worked, shaped and blown with reason- 
able ease. The glasses usually chosen for envelopes 
of electronic tubes are the class known as borosilicate 
glasses. 

Borosilicates are so called hard glasses and have 
relatively low coefficients of thermal expansion. Since 
all these devices listed above (lamp bulbs, X-ray and 
vacuum tubes) require power leads for introducting 
the electricity into the tube, they involve the sealing 


of metallic conductors into the glass in a glass-to- 


MATERIALS & METHODS 








metal seal. Some glass-to-glass seals are also used. 
The making of satisfactory vacuum-proof and mechan- 
ically sturdy seals involves solving such problems as 
finding a glass that will have nearly the same coef- 
ficient of thermal expansion as the metallic leads and 
at the same time have a sufficiently high softening 
temperature so that it will stand up under the normal 
operating temperatures found in this type of ap- 
paratus. This brings us to a consideration of the 
stresses set up in seals and the safe limits for such 
stresses. A detailed study of the stresses and strains 
in glass-to-glass and glass-to-metal seals has deter- 
mined that the maximum allowable stresses are: 
glass-to-glass seals 2133.5 psi. 
glass-to-metal seals 1280.1 psi. 
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TABLE 1. ASTM SPECIFICATIONS RELATING TO GLASS, ITS MANUFACTURE AND TESTING 
Spec. No. Title Remarks 
C 146-43 | Chemical Analysis of Glass Sand Gives methods for the analyses of sands 
| used in making glass 
C 169-43 Chemical Analysis of Soda-lime | Soda-lime glass is used for many commer- 
Glass | cial products such as window and plate 
glass 
C 147-43 Hydrostatic Pressure Test on | Procedure for determining bréaking 
Glass Containers strength of narrow-mouth glass contain- 
ers when subjected to a uniform internal 
hydrostatic pressure 
C 148-43 Polariscopic Examination of Glass Test method for checking the efficiency of 
Containers the annealing (stress relieving) of glass- 
ware 
C 149-43 Thermal Shock Test on Glass | Method for determining the thermal shock 
Containers | resistance of glass products 
C 158-43 Flexure Testing of Glass Determination of modulus of rupture of 
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glass (the stress at which a standard test 
specimen breaks in a flexure test) 
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Sealing! the rotating copper 
anode into a glass X-ray tube 
involves making precision 
elass-to-glass joints. Cour 
tesy: North American Philips 
Co. In 


These stresses were calculated and then checked 
photo-elastically with carefully annealed test seals. 
Such stresses as these are due largely to the differences 
in the coefficients of thermal expansion of the 
materials used in the seal. It is only by selecting the 
proper lead material and the appropriate type of 
glass (so that the difference in coefficient of expan- 
sion is as small as possible) that such marvels of 
modern manufacture as 2,000,000-v. X-ray tubes are 
possible. 

Another important property of the type of glass 
used for the envelopes of vacuum tubes is its ability 
to withstand the high baking temperatures (near 
850F) necessary to drive off the adsorbed and dis- 
solved materials (such as water vapor and carbon 
dioxide). The glass envelope must be freed of these 
volatile materials before it can be sealed, otherwise it 
would not “hold” a proper vacuum. 


Increasing Strength of Glass 


Most ruptures in glass occur while the material 
is under tension. For this reason many glass articles 
must be so designed that any tensile stresses that 
might develop will be as uniformly distributed 
throughout the glass as possible. To accomplish 
this, all surface scratches and re-entrant angles are 
generally avoided and the surface of the glass is 
placed in compression by controlled annealing. The 
result of this is to create a tough glass that, in many 
cases, can have one surface heated and then have 
cold water dropped on the other without cracking. 

The standard methods for testing and controlling 
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glasses are given in the pertinent ASTM specifica- 
tions which are listed in Table 1. 


Artificial Quartz 


H. P. Hood and M. E. Norwood of the Corning 
Glass Works made an important discovery in finding 
that borosilicate glass could be so heat treated, 
following the usual forming and cooling operations, 
that the material would separate into two distinct 
phases. One of these phases is so high in boric and 
alkali oxides that it can be readily dissolved in 
normal acids at temperatures near the boiling point 
of water. Following this acid treatment, which leaves 


TABLE 2. COMPARISON OF BOROSILICATE GLASS 
SILICA GLASS AND VITREOUS SILICA 




















Borosilicate | 96% Silica | Vitreous Silica 
Property Glass Glass (fused quartz) 
Softening | 1500F 2750F 3000 F 
Temp. 
Annealing 1025 F 1630 F 2085 F 
Temp. 
Strain Point | 950 F 1450 F 1960 F 
Coef. of 0.0000018 0.00000044 | 0.000000031 
Expansion | | 
(per deg F) | 
| | 
Density | 0.0803 | 0.0785 0.0792 
(Ib/in*) 
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only the very-high-silica content shell, the glass is 
washed to remove all traces of the acid and then 
dehydrated at a high temperature. The glass shrinks 
in volume about 35% and the resulting vessel is 
transparent, non-porous and composed of about 96% 
silica. By this method, it is possible to create arti- 
ficially a glass possessing properties very close to 
those of vitreous silica—fused quartz—(very low 
coefficient of thermal expansion plus a high melting 
point) at a fairly low cost. A comparison of some of 
the properties of this synthetic quartz or witreous 
silica, 96% silica glass and a common grade of chemi- 
cal resistant borosilicate glass is given in Table 2. 

This silica glass is an important development. One 
of its outstanding uses is for the vacuum bottles 
used in melting and casting metals under a vacuum. 
When used for this purpose, the vacuum containers 
have a length of life triple that of the formerly used 
material and a cost of about one third. 


Some Recent Developments 


A new development in glass products is an in- 
sulating medium consisting of a multitude of tiny 
glass tubes held together with a binder and molded 
in bricks and other convenient shapes. This insulating 
material is very light (weighing about 1014 lb. per 
cubic foot) and is capable of withstanding relatively 
high temperatures. The low conductivity of these 
glass fibre blocks (approximately 0.4 Bru/hr/ft*deg 
F/ in. at 50 F and 0.55 Btu/hr/ft'deg F/ in. and 
their physical stability make them useful for inser- 
tion between firebrick walls to improve the overall 





insulation properties of the structure. Of course 
the volume change with moisture absorption is zero, 
the blocks being essentially glass. 

Other structural uses of glasses are becoming com- 
mon place. The Lincoln Tunnel (from New York to 
New Jersey under the Hudson River) has its 
concrete walls and roof lined with a continuous 
surface that is formed by anchoring sheets of glass 
directly to the concrete. Glass tile is a new interior 
building material. These tiles have good insulation 
properties because of a partial vacuum in the center. 
They are formed of two parts that have been 
cemented together around the edges while hot; the 
vacuum is produced when the interior cools. Such 
tiles are of course, transparent or translucent and 
make useful material for interior partitions because 
of their light transmitting ability. 

Until recently it was not economically possible 
to make fine glass fibres. Now, glass filaments or 
fibres as small as 0.0002 to 0.0003-in. in diameter 
are feasible. These fibres can be made in two forms 
commonly known as staple fibre and continuous 
fibre; the difference between these is analogous to 
the difference between cotton and wool on one hand 
and silk and rayon on the other. By processes similar 
to those used in the conventional textile mills, glass 
fibres can be spun and woven into such useful 
products as cloth, tape, yarn, etc. As bats and rolls, 
the glass fibre is used for insulating ovens and 
refrigerators, and in air filters. Fireproof and vermin 
and fungus proof glass cloth and woven glass fabric 
impregnated with plastic materials are some of the 
newer items finding increasing industrial usage. 


QUICK REFERENCE TO PREVIOUS ARTICLES ON GLASS AS AN ENGINEERING MATERIAL 

















Title of Article Reference Scope 
| 
' 
Glass Gages | Metals and Alloys, Vol. 20. No. Types of gages made of glass, their characteristics 
ee. . 7 29 _ 
Engineering File Fact No. 52 | 1 (July, 1944), p 109 and glass gage finishing techniques 
Glass Tanks for Pickling and Plating by | Metals and Alloys, Vol. 21. No. Glass as a corrosion resistant tank lining, and 
GC. L. West 2 (Feb., 1945), » 413-416 tanks made of glass cs 
wa as an —— — Metals and Alloys, Vol. 21, No. Commercial forms of glass. their preparation, 
Engineering File Fact No. 81 | 5 (Mav, 1945), pp 1359 & 1361 types and uses 
Glass-Types and Compositions | Metals and Alloys, Vol. 21, No. General properties, typical compositions and types 
Engineering File Fact No. 84 6 (June. 1945) pn 1673 of glass 
| 
} 
Some Materials and Methods for X-Ray and Materials & Methods, Vol. 23. rhe materials and processes used in making X-ray 
Power Tube Manufacture, by C. F. Lindsay | No. 2 (Feb., 1946), p 406 ff and electronic power tubes 
Properties and Fabrication of Glass Materials & Methods, Vol. 23. Properties and uses of woven glass-resin materials 
Reinforced-Plastics, by James Slayter and No. 3 (Mar., 1946), p 720 ff 
H. W. Collins 
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For lining this 63-ft. long isomerization reactor vessel, Hastelloy A and B nickel-base alloy were used. The 
equipment is used chiefly to produce 100-octane gasoline 


Pressure Vessels 


Made With Welded Nickel Alloy Linings 


by T. A. MENAUGH, 


TOUGH SERVICE for any material or method is 

equipment that must stand corrosive influences 

of hydrochloric acid, temperatures up to the 
boiling point and high pressures such as isomerization 
reactor vessels used in the petroleum industry. These 
are “must” equipment used in producing high test 
gasoline, styrene and kindred products. Through such 
vessels we were able to produce annually during the 
war 3,500,000 gal. of 100 octane gasoline. 

In the crucial days of 1943 a sudden failure of 
equipment at an Oklahoma refinery caused the 
sending of an emergency call for manufacture of 
more of these vessels. One company to receive a 
hurry-up contract was the Graver Tank & Mfg. Co., 
Inc., East Chicago, Ind., whose assignment was manu- 
facture of a vessel 63-ft. long, 7-ft. in dia. with a 
15¥g-in. steel plate for the shell, cone bottom and 
dished top, all lined with a Hastelloy nickel base alloy 

This article is concerned with materials and meth- 
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ods used in lining the tanks. Various grades of 
Hastelloy were tried out for linings and experience 
taught which of several techniques were most suited 
to applying the welds. Original specifications called 
for Hastelloy A (nickel 57.00; iron 20.00; manganese 


2.00; silicon 1.00; molybdenum 20.00; carbon 0.15%) 





| Specialized welding methods are used | 


| to line tanks with special alloys that 
| can withstand high temperatures and | 


pressures as well as corrosive acids. 
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because of its resistance to corrosion by hydrochloric 
acid. A newer variation, Hastelloy B (same silicon 
and carbon as A—but nickel 62.00; iron 6.00; man- 
ganese 1.00; molybdenum 30.00%) was later substi- 
tuted as it is superior at all temperature ranges up to 
and including the boiling point. 

Hastelloy A is for relatively low temperature ap- 
plications, being used to handle hydrochloric acid 
up to 160 F. Alloy B serves up to the boiling point. 

All of the Hastelloy alloys can be welded readily 
and shops experienced in welding Monel, stainless 
steel, nickel and other metals usually can adapt their 
practices to welding Hastelloy alloys. The electric arc 
process is commonly employed. Where oxy-acetylene 
is used, carbon pick-up and overheating are to be 
especially avoided. Carbon pick-up can be minimized 
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by using a neutral flame, guarding against excess of 
acetylene. 


Welding Procedure 

At the Graver plant, where the procedure is typical, 
the steel shells are given an X-ray inspection ahd then 
pass through one of the country’s largest stress reliev- 
ing furnaces, then are ready for the application of 
welding. The alloy is received by Graver in sheets of 
standard dimension, then sheared to 6-in.— strips. 
No. 12 gage is used for the lower shell and cone 
bottom, with No. 14 gage for the remainder. 

Welding the 6-in. strips by the electric arc process 
to the interior surface is an entirely manual operation 


and requires over 2 miles of weld. Haynes Stellite 
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Co. furnishes both lining material and welding elec- 
trodes, the latter being of the same material as the 
sheet lining except for alloy A, for which alloy B 
electrodes are used. 

Graver leaves a space of 7/16-in. between each 
strip. At each seam a fillet is run along each meeting 
of shell and liner, leaving an exposed area 1g-in. wide 
at each joint. This exposed area is filled by weaving 
a bead over it and the two adjacent fillets. Thus each 
seam requires three separate welds. One might say 
that the shell was first welded to the liner and then 
two sheets of Hastelloy are welded to each other. With 
but one weld it would be impossible to inspect visu- 
ally the junction of shell and liner. A ¥%-in. rod is 
used on the first two fillets and a 5/32-in. electrode 
for the bead over them. As a Graver official expresses 
it, “the success of the operation is largely credited to 
a close attention to the preparation of the material 
and a conditioning of the welding rods”. 

When the lining is completed, the vessel is sub- 
jected to a hydrostatic test to reveal imperfections in 
the welded seams to the inner shell. To determine leaks 
in the interior} seams the column is returned to the 
furnace and heated to 400 F. Any moisture remaining 
between the Hastelloy sheets and the shell plate is 
forced to the inner surface and upon cooling leaves 
a slight deposit of scale, which is marked for final 
welding. 

Graver constructed three reactor columns by this 
method and received a letter of commendation from 
the Petroleum Administrator for War. 

In commenting on the Graver method, officials of 
the Haynes Stellite Co. give some supplemental infor- 
mation derived from the experiences at the A. O. 
Smith Co., Milwaukee, Western Pipe & Steel Co., 
San Francisco, and other users of the process. 


Variations Developed 

The method so far described is applicable only if 
the vessels are rotated when they are lined so that all 
welds are made in the downhand position. To take 
care of vessels already installed and in their normal 
Operating position another process was developed— 
the installation of 6-in. Hastelloy strips by the lap 
weld method. Here the strips are installed circum- 
ferentially. Alternate circumferential bands, 6-in. 
wide, with 5)4-in. space between, are welded first. 
The ends of each are lapped over each other. Strips 
then are placed over the 514-in. wide areas of exposed 
shell and lap welded to the bands already in place. 

One end of each strip is welded to the shell and the 
other end is lapped and welded over the adjacent 
strip. Upon completion of welding, all strips are 
individually tested for tightness. Turn buckles hold 
the strips tight against the shell since tack welds 
usually cause porosity if welds are made over them. 
The lap welded strips are welded with 3/32-in. or 
lg-in. Hastelloy B electrodes. 
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Variation of the above is the so-called “shingle” 
method, used considerably for the repair of old 
linings. It was employed after laboratory and field 
tests revealed that cold-worked Hastelloy B is not 
susceptible to corrosion. It consists of off-setting one 
long and one short end of each strip and lapping the 
off-set edge over the lower edge of the upped adja- 





All welding in the application of the liner is manuat 
ei ; 7/ 7 ’ / ; , , I. 
the electrode usually beine of the same material a: 


the lining strips. 





1291 











STS SH ES: 

















en 


ee 
a 
































. ; " 
} nLetpod 


sg Lap and 7 
thad 


1292 


| 


* 
+4» 4, 


Hy 


$$$ >} ——_ 


— — 


peen tried mM 


Lpe la 


IOIMMINZ 


£ 


(_or? 


i 





Lie skvips 


ay 
IIT Et 


cent strip. Each strip is welded and tested separately. 
Six-inch strips are used. 

The conclusion of Haynes Stellite engineers is that 
No. 12 gage Hastelloy B strip lining should be used 
for all repairs and new installations, applied by either 
butt or shingle welding—the latter for installation 
of the lining in place. It is adapted for welding in 
vertical or overhead positions better than the butt 
method. In the latter, precautions should be taken 
that all welds are made in three passes and the cover 
pass extends the full width of the spacing berween 
adjacent strips, completely covering the fillet beads 


below. Otherwise corrosion is apt to set in at bead 
boundaries. 


Rules for Alloy Welding 


Haynes engineers have laid down the following 
points for successful Hastelloy B lining of vessels. 

1. Steel shells should be thoroughly cleaned, pref- 
erably by sand blasting. 

2. Hastelloy B strips should be kept very tightly 
against the shell, not only to promote ease of welding, 
but also to dissipate more rapidly the heat from weld- 
ing. 
5. Welding should be done on cold strips and no 
preheating should be allowed as the alloy is hot-short 
at elevated temperatures. 

4. Welding heat should be kept as low as possible 
and a short arc should be used. Normal current is 
90-amp. at 25 v. with 3/32-in. electrodes and 120- 
amp. at 27 v. with 1-in. electrodes. 

5. To further minimize the effect of heat in butt 
welding applications, the electrode must be directed 
almost entirely onto the steel shell and only the edge 
of the arc should burn into the Hastelloy strip. 

6. Puddling at the weld to remove porosity or slag 
should be avoided. If necessary, remove the porous 
area and reweld. 

7. Stringer bead welding should be used when- 
ever possible. 

8. Inasmuch as Hastelloy B electrode coatings are 
hygroscopic and moisture in the coating results in 
porosity in the deposit, all electrodes should be heated 
at 250 to 300 F for.a few minutes before welding. 
If this is not practical, burning about 4 in. of the 
new electrodes or shorting the electrodes on the plate 
for a few seconds before welding will heat the coat- 
ing and dry it. 

9. Every precaution should be taken to avoid 
locked-up stresses in the lining. This involves se- 
quence of welding and design and layout of the 
lining. 

10. All welds should be tested for leaks with air 
pressure of 15 to 30 psi. and swabbing the strips and 
welds with soap suds. A more sensitive test is to in- 
troduce hydrogen chloride gas, under 5 to 10 psi. 
pressure, between the liner and the shell. The inside 
of the vessel is then swabbed with ammonia which 
produces a white cloud at the point of leakage. 
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Porous Chromium Plating 
Adds to Piston Ring Life 


by TRACY C. JARRETT and ROBERT D. GUERKE, 


ROM OUT OF THE CLOUDS of war there have come 
many outstanding developments; one of them is 
the porous chromium plated piston ring. In most 
airplanes the only parts of the entire plane that are 


still cast iron are piston rings and these, in turn, 


operate in the toughest spots in an engine. 

This, however, is not so in the case of trucks, 
busses or automotive engines as there are a great 
many parts that are advantageously made of cast iron. 
The piston ring still does, however, operate in one 
of the toughest spots in the engine, that is, the com- 
bustion chamber. In a great many cases compression 
rings and particularly the top rings operate with 
minimum lubrication. Should this condition be al- 
lowed to continue long enough considerable cylinder 
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and ring wear takes place. When this condition is 
severe, the rings feather or scuff and the oil consump- 
tion increases beyond the normal for good engine 


oe 
aa 


| 


give about five times the ring life | 
| and 50 to 80% less cylinder wear 
than similar types of unplated rings. 
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Exhaustive tests show plated rings | 
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Fig. 2—In preparing arbors of piston rings for plat- 
ing, gaps at the joints of the rings are filled with lead. 
Arbors hold approximately 100 rings. 


TABLE 1. 


WEAR OF CHROMIUM-MOLYBDENUM CYLINDERS RUN 
WITH POROUS CHROMIUM PLATED RINGS 


(Operated under abnormal dust conditions) 


























Engine | Appoximate Number Hours Tee 
No. Horse Power Operating Time Diameter, In. 
A 2,000 106 0.002 
B 2.000 310 0.003 
Cc 2,000 460 0.002 
TABLE 2. 


WEAR OF CHROMIUM-MOLYBDENUM CYLINDERS RUN 
WITH PLAIN CAST IRON RINGS 


(Operated under abnormal dust conditions) 








} - 
Engine | Appoximate | Number Hours | yo one pe 
bed orse Power id vette ing wed Diameter, In. 
oe i00Ct*C«<‘kstCe 
G 2,000 224 0.010 
4 2'000 301 | 0.016 











Fig. 3—Rings an arbors are honed to a finish of 10 
R.M.S. or less to remove all surface defects. 


pertormance. When this undue wear of rings and 
cylinders takes place, the engine itself cannot operate 
at top efficiency. The wearing of the rings and 
cylinder, under extreme dusty conditions, is most 
serious and presents a major problem today. The 
ideal piston ring is one that will resist wear, will not 
feather or scuff, and at the same time will not cause 
cylinder wear. 

A porous chromium plating process, originated by 
H. van der Horst, has made it possible to produce 
porous chromium surfaces which do resist wear. The 
porous chromium plate applied to piston rings is 
entirely different from the usual bright plate used on 
bumpers, door knobs, and other parts. It is applied 
to the cylinder contacting surface of the piston ring 
and permits the ring to seat itself quickly, without 
wearing out. The porosity has the ability to carry oil 
and to condition the cylinder during this seating in 
period, the final resulr being two perfectly mated 
surfaces. This porous chromium surface, when applied 
to piston rings, increases the life of the rings approxi- 
mately five times and reduces the cylinder wear from 
50 to 80% of that obtained with unplated rings. 
These two important advantages have made it possible 
to increase the time between overhauls and maintain 
high operating efficiency. 


TABLE 3. 
WEAR OF POROUS CHROMIUM PLATED RINGS OPERATING AGAINST CHROMIUM-MOLYBDENUM BARRELS 




















Engine Approximate Knoop Chromium Number Hours Remaining Chromium” Average 
No. | Horse Power | Plate Hardness* | Operating Time Thickness, In. Ring Wear 
J 2,000 | 823 68 | 0.004 0.001 
K | 2,000 885 108 0.003 0.002 
L 2,000 859 315 | 0.0028 0.0022 
M 2,000 807 453 0.0018 0.0032 
®The hardness of chromium plate was tested on the Tukon tester using a 100-g load and after engine operation. Original hardness before test was 
850 to 950. 
bAverage 0.005-in. chromium thickness on the radius originally. 
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In an aircraft, bus, truck or automotive engine, it 
should be pointed out that only the top ring of each 
piston is chromium plated and the remaining com- 
pression and oil rings are plain gray iron. 

Field test data were obtained from different sec- 
tions of the country and from different types of 
engines. The following tables show the barrel wear 
of different types of engines, some using plain cast 
iron rings in the top groove, and others with porous 
chromium plated rings in the top groove; the ap- 
proximate amount of wear on the chromium plated 
ring; and the hardness of the remaining chromium 
plate; typical cylinder wear rates for bus and truck 
engines using cast iron porous chromium rings and 
typical ring wear rates using cast iron and porous 
chrome rings in bus and truck engines. 

A typical specification for a chromium plated air- 
craft ring calls for a plate thickness of 0.004 to 0.006 


TABLE 4. 


WEAR OF NITRIDED CYLINDERS RUN WITH POROUS 
CHROMIUM PLATED RINGS 











Engine | Approximate Number Hours | Cylinder 
No. Horse Power Operating Time | Wear 
O° | 1,200 | 28 | 0.001 
ul > hae | 593 0.000 





“Operated under abnormal dust conditions. 


‘Operated under normal dust conditions. 
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in. on the cylinder contacting surface, a depth of 
porosity of 0.0007 to 0.0015 in., hardness of the plate 
of not less than 775 Knoop hardness numbers, and 
a microinch finish on the plated surface of 30 to 90 
R.MS. with a uniform appearance. 

In the process of plating the rings, great care is 
exercised at all times first in preparing the work for 
plating and second in the maintenance of the plating 
solutions. Analyses of the solutions are made daily 
to determine the total chromic acid content, the 
trivalent, the amount of iron present, hexvalent con- 
tent, and sulphate ratio. 

The plating room, shown in Fig. 1, uses filtered 
air to insure a complete absence from dust, and the 
room is kept under pressure to keep outside air which 
may be laden with dust from entering. The air is 
changed every two minutes to keep any possible 
fumes from coming in contact with the workers, 


TABLE 5. 


WEAR OF NITRIDED CYLINDERS RUN WITH PLAIN 
CAST IRON RINGS 


(Overated under abnormal dust conditions) 











Engine Approximate Number Hours | Cylinder 
No. | Horse Power Operating Time | Wear 
eos 1,200 | 195 | 0.008 
ad 1,200 559 0.010 
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although the chromium plating tanks have their own 
individual exhaust systems, All of the tanks are set in 
a deep pit, which is well drained, and any acid or 
water coming from cleaning the anodes or arbors 
drains into the pit. This helps to preserve the dust- 
proof floor from the attack of acids. Tile walls aid 
in keeping the room clean and bright as any acid 
that might come in contact with the walls may be 
easily removed. 

Generators are in a separate air filtered room. The 
filtering of the air increases the life of the generators 
considerably. The power for each tank is supplied by 
two 4,000 amp., 12 v. generators, with common ex- 





of gas around each arbor 
proceeding properly. 


citation driven by one 150 hp. motor. By having two 
generators on one set, it is possible to operate the 
two halves of a tank with two different sizes or 
types of rings. 

Before plating, piston rings are loaded on arbors 
which contain about 100 rings and, in order to obtain 
a uniform plate, continuous contact must be main- 
tained and is accomplished by filling the gaps at the 
ring joints with lead (Fig. 2). This assures a uniform 
plate around the ring and up to the end of the joint. 
The arbors of rings are honed before plating to pro- 
vide smooth surfaces for plating—the better the 
surface the better the bond between the ring and the 
chromium plate ( Fig. 3). 














TABLE 6. 
WEAR OF POROUS CHROMIUM PLATED RINGS OPERATING AGAINST NITRIDED BARRELS 
Engine Approximate Knoop Chromium Number Hours Remaining Chromium’ Average 

No. Horse Power Plate Hardness* Operating Time Thickness, In. Ring Wear 

T 1,200 879 150 0.0039 0.0011 

U | 1,200 912 745 0.0040 0.001 
©The hardness of chromium plate was tested on the Tukon tester using a 100-¢ load and after engine operation. Original hardness before test was 
850 to 950. 
fAverage 0.005 in. chromium thickness on the radius originally. 


TABLE 7. 
TYPICAL CYLINDER WEAR RATES FOR BUS AND TRUCK ENGINES USING CAST IRON POROUS CHROME RINGS 








Engine 

Make Model Bore (in.) 
Ford 100 hp. 3-3/16 
Chevrolet 85 hp. 3-1/2 
White 24A 4-1/8 
White 24A 4-1/8 
White 24 A 4-1/8 
GMC Diesel 171 1-1/4 
GMC Diesel 71 1-1/4 


Cylinder Wear per 1,000 Miles 


Cast lron Porous Chrome % Decrease 
Ring (in.) Ring (in.) in Wear 
0.00036 | 0.0001 72.2 
0.00022 0.000094 57.3 
0.00012 0.000036 70.0 
0.00012 0.0000029 97.6 
0.00003 0.000014 53.3 
0.00028 0.000067 76.1 
0.00031 0.000048 84.5 
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The finish-honed arbor is then made ready for 
plating by protecting the collars of the arbors, clean- 
ing the rings by wiping with carbon tetrachloride, 
assembling the arbors on bus bars, and placing them 
in anodes (Fig. 4). The centering of the arbor in 
the anode is important, as the sides of the arbor 
should be parallel to the sides of the anode. Porcelain 
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spacers and pins are used to keep the arbor centered 
in the anode. 

An assembly of six arbors is placed in the plating 
tank, the operator then starts the plating cycle. The 
panel board, shown in Fig. 5, permits exact control 
through the use of ammeters and voltmeters with 
indicator lights, making it possible to tell at a glance 
the plating condition of the arbors and tanks. When 
all of the arbors are plating properly, a very heavy 
flow of gas occurs around each arbor and anode 
assembly, as shown in Fig. 6, where 12 arbors are 
being plated at one time. Each half of the tank 
operates from one of the 4,000 amp. generators. This 
dividing of the tanks makes it possible to do more 
than one size arbor at a time, as previously mentioned. 

After the rings are plated they are separated from 
each other and then the O.D. edges are carefully 
radiused. The rings, after radiusing, are inspected for 
any possible defects that may be present. Samples 
for each lot are checked for depth of porosity, hard- 
ness of plate, and plate thickness. The plate thickness 
measurements act as a check on the operator who 
measures the arbors before and after plating. The 
finished porous chromium plated ring is shown in 
Fig. 7 and a cross-section of the porosity and plate 
in Fig 8. 


TABLE 8. 
TYPICAL RING WEAR RATES USING CAST IRON AND POROUS CHROME RINGS IN BUS AND TRUCK ENGINES 











Ring Wall Wear per 1,000 Miles | End Clearance Increase per 1,000 Miles 
Engine | | Cast Iron PorousChrome | Cast Iron | Porous Chrome % Increase 
Make Model Ring (in.) Rina (in.) Ring (in.) Ring (in.) in Life 
Ford 100 hp. 0.00069 0.00013 | .0043 .00082 80.9 
Ford 100 hp. 0.00084 0.0003 0053 .00189 64.3 
White SA 0.00025 0.00007 .0016 .00044 72.5 
White 24A 0.00025 0.00008 0016 .00050 68.7 
White | 24A 0.00015 0.00008 .0009 .00008 91.1 
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Electrical 


Equipment for Spectrographic Analysis 


by R. S. COULTER, Industrial Engineering Div., General Electric Co. 





Proper electrical equipment can save | 
its own cost many times over by re- 
ducing furnace operating charges and 
giving the laboratory more capacity. | 











\ 


LTHOUGH PHYSICISTS for many years now have 

analyzed spectra in order to determine constitu- 

ents of metals and alloys, the commercial appli- 
cation of the principle by engineers and metallurgists 
on a broad scale is comparatively recent. However, 
the results achieved are such that the use of this 
method of analysis is increasing very rapidly. 

In order to obtain a spectrum, a sample of the 
metal must be heated to an emission point. The 
sample is usually heated by means of an electric arc 
(or spark). Two samples of the metal are placed in 
an electric circuit and an arc is maintained between 
them. The principal exceptions to this aré operating 
an arc between the metal as one electrode, and a 
piece of carbon or graphite as a counter electrode, 
or by using two carbon electrodes, one of which has 


a crater in which a powdered sample of. the metal to 
be analyzed is placed. 

The three general types of arcs used are ordinary 
direct-current arc, ordinary a.c. arc, and intermittent 
high-frequency arc. The latter is commonly obtained 
by means of a tuned high-frequency circuit and is 
usually referred to as a “spark.” Perhaps a better 
classification would be d.c. arcs, a.c. arcs, and sparks. 
However, by changing the time constants and other 
factors of the electric circuit, the characteristics of 
the spark can be brought closer and closer to those 
of the a.c. arc. 

Part of the emission from the arc is passed through 
a small slit and into a spectrograph, which is a photo- 
graphic device consisting of a system of lenses for 
focusing, prisms or gratings for dispersion, and dia- 
phragms for optical characteristics. It also includes 
a photographic plate for recording the spectrum. A 
typical photographic plate is shown in Fig. 2. This 
particular plate gives results for nine distinct expo- 
sures, reading from the top to the bottom of the 
plate. 

The photographic plate becomes a permanent rec- 
ord from which qualitative or quantitative analyses 
may be made. Sometimes both analyses can be made 
from a single exposure. At other times, different 
exposures or plates may be desirable for the two 
analyses. This may be indicated on the basis of a 
number of things, such as length of exposure, type 








Fig. 1 


of arc being used, etc. The principle involved is that 
the positions of the lines of the spectrum as recorded 
on the plate indicate the elements present and the 
densities of the lines indicate the amounts present. 

Spectrographic analysis is suited both to metallurgi- 
cal laboratories that are primarily interested in testing 
materials received for fabrication, and to those pri- 
marily concerned with the manufacturing control of 
metals and alloys. 


Advantages of Spectrographic Analysis 


Advantages of spectrographic analysis as compared 
with the usual chemical analysis are: speed, cost, 
accuracy, permanence of records, records of many 
constituents present that are of no immediate impor- 
tance but which may require investigation at later 
dates, and a demand for only a minimum of highly 
skilled operators. 

It is not unusual for a well equipped spectro- 
graphic laboratory, when the control of a limited 
number of elements between specified tolerances is 
involved, to report an analysis to a furnace or cupola 
within 8 to 15 min. from the time a sample is re- 
ceived. If the sample is transmitted from the furnace 
to the laboratory by means of a pneumatic tube, per- 
haps only two or three minutes should be added to 
get the total time elapsed from the time the sample 


A typical five unit synchronous motor-driven motor generator set. 


is poured until the result is available to the furnace 
operator. 

Costs vary widely. For a well organized laboratory 
working 24 hr.\a day on routine work for furnace 
control, a minimum cost might be in the order of 15 
cents per sample for a determination of four or five 
constituents. 

Accuracies are usually claimed to be in the order 
of 1%. 

Inasmuch as the densities of the lines, which ap- 
pear on the photographic plate, are relied upon for 
quantitative analysis, much attention is given to their 
reproduction in identical densities for identical 
samples for each particular laboratory calibration of 
standards and test conditions. It is important that 
the emission from the arc and the length of exposure 
of the plate be accurately controlled. 


Electric Circuits 


In order to accurately control the emission from 
the arc, much attention has been given to the electric 
circuit and electric equipment used to produce the 
are. 

One such electric circuit which is susceptible to 


Fig. 2—In this plate are shown nine distinct 
graphic exposures for spectrographic anal) 
tions of vertical lines indicate elements present 
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accurate control and reproduction of operating re- 
sults is the Feussner circuit and modifications of it. 

A high-voltage circuit for spark operation is illus- 
trated in Fig. 3 (A). Both the a.c. generators and the 
synchronous motor that drives the spark gap are 
4-pole and, therefore, run synchronously at the same 
speed. The spark gap motor is so synchronized with 
the a.c. generator that the capacitor charges and dis- 
charges during each half cycle of the generator. The 
rotary spark-gap keeps the discharge circuit open 
while the capacitor is charging, but rotates into a 
position to permit the discharge of the capacitor 
shortly after it is charged. The exact point on the 
generator voltage wave at which the rotating gap will 
start the discharge is adjustable by rotating on the 
motor shaft the moving part of the rotary gap. This 
adjustment is left permanent after it has once been 
made. 

The discharge of the capacitor appears at the test 
spark-gap as an ordinary high-frequency damped os- 
cillation. The maximum voltage of the discharge is 
determined by the voltage at which the capacitor is 
charged by the transformer, and the frequency and 
damping of the oscillation is determined by the elec- 
tric constants of the discharge circuit. 

Both of these factors are capable of adjustment. 
The control equipment is usually furnished with a 
voltage regulator, which provides for regulating the 
generator voltage within 0.5% over a range adjust- 
able from 120 to 240 v. This provides for accurately 
charging the capacitor over a corresponding ratio of 
voltages. Inasmuch as the generator is connected to 
the discharge circuit through.a 33000-v. transformer 
and instantaneous rather than rms_ values of voltage 
are involved, the capacitor can be accurately charged 
at any preselected voltage over a range of about 
22000 to 45000 v. 

For some analyses, an a.c. arc is preferred to a 
spark. Provision is therefore usually made to switch 
from the 33000-v. transformer to the 2400/4800-v. 
transformer and to change the character of the circuit 
to one in general principle similar to that of Fig 
3 (B). The control is such that the voltage of this 
circuit can readily be preset for regulation at any 
value over the range of about 1200 to 4800 v., by 
changing transformer primary connections and by 
field control of the generator. 

This circuit shows the rotating spark gap removed 
and an impedance and a spark-gap inserted. 

In the latter, arc circuit, comparatively low voltage, 
perhaps less than 100 v., is required across the arc. 
It is, however, usually considered desirable to use a 
high-voltage circuit with suitable impedance te main- 
tain a stable arc. 


Electric Equipment 


The major part of the electric equipment used 
with Feussner types of circuits includes a 15-kva, 
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five-unit synchronous-motor-driven motor-generator 
set; a 15-kva 33000-v. Pyranol-filled transformer; a 
15-kva 2400/4800-v. Pyranol transformer; a motor- 
generator control panel; a relay panel; a master con- 
trol panel; and a synchronous motor for driving a 
synchronous spark gap. Other necessary elements of 
the electric equipment are constructed by the labora- 
tory installing the equipment, or obtained through 
the consultants who design the installation as a 
whole. 

Operations and procedures are carefully controlled 
in order to get uniform negatives and to save as much 
time as possible. Some of the more important of 
these operations involve the length of time the plate 
is exposed, precautions to let the spark stabilize before 
the exposure is started, and the time and conditions 
under which the plate is developed. 

In metals production work seconds count very 
much. It is well worth a considerable increase in 
investment if a minute or a half-minute can be saved 
in an ordinary analysis. If, for example, the electric 
equipment is such that the average negative must be 
exposed 2 min. instead of one, three or perhaps four 
dollars are lost during the extra minute for the cost 
of gas to keep a furnace hot. An extra minute will 
also materially limit the number of analyses a lab- 
oratory can make in a 24-hr. day. For this reason, it 
is desirable to have as many of the controls as possi- 
ble within easy reach of an operator and also to have 
the control to a high degree automatic. 

With the usual master panel, an operator can con- 
trol all frequently required electric operations, includ- 
ing such things as starting and stopping the main 
motor-generator set, presetting the automatic timing 
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of the exposure, racking the photographic plate up 
into a second, third, or fourth position to get a series 
of exposures on one plate, presetting the automatic 
timing for stabilization of the arc before exposure, 
changing the value to which the voltage of the gen- 
erator is to be regulated, and changing the connec- 
tions of the circuit from spark to arc operation. 

The automatic timers mounted on the master con- 
trol panel, are motor-driven timers that automatically 
reset themselves after each timing operation. They 
can be preset to function after any number of seconds 
up to 2 min. Their specific functions are as follows: 

No. 1 timer determines the length of time the arc 
is to be maintained between the electrodes in order 
to insure adequate length of exposure without unduly 
consuming the electrodes. No. 2 timer opens the 
shutter of the camera for arc operation after the arc 
has had a suitable time in which to settle down to a 
stable condition. No. 3 timer energizes a Tesla trans- 
former just long enough to definitely establish the 
arc across the electrodes. No. 4 timer opens the 
shutter of the camera for spark operation after the 
spark has been established sufficiently long to have 
settled down to a condition of stability. No. 5 timer 
closes a contactor to finally establish the spark circuit 
a safe time after a master switch has been moved 
from the “arc” to the “spark” position. No. 6 timer 
functions to rack the photographic plate into a new 
position after an exposure has been completed. 

Since many procedures and types of equipment 
are employed by many laboratories and by various 
manufacturers of spectrographic equipment, obvious- 
ly this article applies only to general procedures and 
the principles of one system. 
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Precision Production of Steel Aircraft Gears 


by ORLO E. BROWN, chief Metallurgiss, Western G 


World War II was not in production capacity, but 

in quality of product. A country that once pro- 
duced 2,000 airplanes a year could produce 50,000 
a year by having more plants and more people mak- 
ing airplanes. But to have the 50,000 airplanes of 
consistently better quality than the 2,000 was a little 
short of a miracle. It meant the re-education of large 
numbers of this country’s skilled workmen as well 
as the formerly unskilled. Where sixteenths of an 
inch had been used, 0.001-in. became common. Ac- 
curacy was measured not in thousandths, but in 
“tenths” (0.0001 in.). 

This new emphasis on precision is nowhere bet- 
ter exemplified than in gear making. There is noth- 
ing exceptional today about machining to tolerances 
of the order of 0.0002 in. Aircraft manufacturers and 
many others have done this on a huge scale for some 
time. But to make a product which is machined, 
heat-treated, and assembled in multiple, so that the 
accumulated error. is .0005 or less, does require pre- 
cision work of the highest order. 


T« MOST ASTONISHING industrial advance during 


MAY, 1946 


Let us consider the amount of improvement which 
has occurred. While it is not possible to give a spe- 
cific percentage, since gear performance is not readily 
compared on such a basis, it can be stated that both 
large and small gears have shown improvement in 
accuracy that has permitted greatly increased tooth 
loadings. It is not uncommon for present gears to be 
designed to carry from 150 to 300% of the load that 
gears in the same type of mechanism were expected 
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| Engineering control along the produc- 
tion line helps in achieving the goal 
| of precision gear production with the 
| utmost economy in material and labor. 
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to carry in 1930. In this change a large part has been 
played by alloy steels. By using higher strength 
steels, gear bulk is reduced, and whole assemblies be- 
come lighter, more compact, and more efficient. 

While it is not intended to elaborate on the sub- 
ject of alloy steels, a statement can be made regard- 
ing the basis of selection of the steels used. Literally 
scores of alloy steels have been successfully used in 
gear making. Since all gears can be classed as light, 
medium or heavy, it is possible for any manufacturer 
to standardize on three or four steel analyses, depend- 
ing upon the duty of the gears. A typical basis for 
such a standardization follows: 

Light Duty—use a carburizing grade of steel, such 
as SAE 1020 or 8620. Gears are carburized and 
hardened. 

Medium Duty—use a medium alloy steel, such as 
SAE 4130, hardened before machining. 

Heavy Duty—use a higher alloy steel of carburiz- 
ing grade, such as SAE 3312, carburized and hard- 
ened, or a through-hardening grade, such as SAE 
4340 hardened. 

When a shop has limited its steel stock to three 
or four analyses, greater heat treating accuracy is im- 
mediately obtainable. No doubt the wider employ- 
ment of “H” steels (those bought on certified hard- 
enability) will make possible a relaxing of the nar- 
row limits imposed on the purchasing department by 
the specification of only 3 or 4 steels. However, un- 
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til the “H” steels are more widely obtainable, th: 
gear manufacturer must set up his own specifica 
tions for controlling the variables on heat treating. 
Not long ago a composite error which included 
involute profile error, eccentricity, and pitch and spac- 
ing error was considered good if of the order of 
0.004-in. With higher speeds and loads today, we 
are meeting specifications for composite error as low 
as 0.0004-in. Tooth-to-tooth error has also taken a 
drop to one-fifth its former value. This means pre- 
cision and control in every step of the processing. 
Moreover, the added control must be timed with the 
flow of material so that production is not delayed. 
To describe the methods used in one modern plant 
to obtain precision gears, the subject has been divided 
under three headings: 
1. Control of Material 
2. Control in Machining 
3. Control in Heat Treating 


Control of Material 


Before a new lot of steel (be it bar, forgings, or 
castings) is permitted in the shop, it must have the 
approval of the laboratory. Both chemical analysis 
and metallurgical checks are made, so there is every 
assurance that the material meets specifications. To 
handle this work, well equipped commercial labora- 
tories are maintained. An example of the value of 
this preliminary control is illustrated in Fig. 1. The 
bar on the left is from stock intended for making 
gears of “aircraft quality.” While the chemical analy- 
sis and heat treating response were satisfactory, the 
bar was not up to the desired cleanliness. A new 
stock (shown at the right) is proven by the deep- 
etch test to meet the specifications in this respect. 

Acceptance of a shipment of steel is only the start 
of the control in making the part. Sample pieces are 
tested and checked all during the manufacturing 
process, so that behavior of the steel is known in ad- 
vance of each step. The first treatment is that of 
normalizing the rough blank or stock. When prop- 
erly done, this results in improved machinability and 
greatly increased uniformity from piece to piece and 
lot to lot, which is of considerable importance. In 
many cases, after rough machining, a preliminary 
heat treatment is also given. Any such operations 
are followed by inspections. Fig. 2 shows a rough 
machined pinion being checked in the Rockwell 
hardness tester, using a jig to make it possible to take 
the readings directly on the teeth. 

The controls so far described depend upon the 
laboratory and, in many cases have been used to some 
extent for a number of years. However, an additional 
control is essential in precision gear making, and 
that is control of distortion. In many cases distortion 
must be eliminated as a dimensional factor. While 
this ideal is difficult to attain on a production scale, 
it has been and is being accomplished by coordinat- 
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ing the efforts of the machining and heat treating 
departments. 


Control in Machining 


The subject of accuracy in machining is a study 
in itself and it is not the purpose of this article to do 
any more than touch on it as applied to gear making. 
However, two phases warrant attention in a discus- 
sion of precision gearing. First: It is one thing to 
machine to an accuracy of 0.0002-in., but quite an- 
other to produce a finished, hardened gear with that 
accuracy. By first processing a carefully measured 
sample gear, it is possible to determine the dimen- 
sional change due to heat treating. Whether the 
change takes the form of growth, spiral unwind, or 
herringbone angle change, the machining can then 
be altered to compensate, and the production gears 
can be held to extremely close tolerances. 

Second: It is known that machining operations set 
up stresses in the metal. When a high degree of ac- 
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curacy is sought, these stresses become a possible 
source of distortion which cannot be tolerated. As 
a result, it is best practice to stress relieve before 
finish machining, or use the alternate procedure of 
heat treating in the semi-finished condition. This 
makes it possible to preserve in the finished gear the 
accuracy built into it during machining. 


Control in Heat Treating 

Techniques employed in hardening operations are 
all designed to limit and control distortion. It is rec- 
ognized that volume change of the metal cannot be 
prevented, but by standardizing the change and limit- 
ing its direction, uniformity of results is achieved. 
The tendency to distort is made uniform through 
successive lots of any one gear by normalizing, stress 
relieving, and preliminary heat treating operations. 
Then the dimensional change which does occur in 
hardening is controlled by quenching in a press. It 
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goes without saying that during the heating cycle the 
gears are individually supported and evenly heated, 
sO no warping can occur. When heated through at 
correct temperature, the gears are withdrawn one at 
a time and inserted in the die of the quenching press. 
The die is so designed that it locates the work, trues 
it to remove all distortion, and then holds it clamped 
solidly while the quenching oil is forced rapidly 
through the die to effect the quench. Since the 
amount of oil flowing through any portion of the die 
is adjustable, uniform quenching of the entire gear 
can be obtained with the resulting minimum distor- 
tion. Also, the distortion which does occur can be 
prevented from affecting the bore, or the length, or 
any other critical dimension by proper design of the 
dies. Fig. 4 shows a quenching die in place in the 
press with the gear for which it is used. 

Both carburized gears and those made of deep hard- 
ening steels are quenched in the press. As in the 
other operations, a check is run before a production 
lot is made. This consists of a careful dimensional 
check of the first gear quenched after changing dies 
in the quenching press. 

A few typical heat treating cycles will help to 
illustrate how different types of gears are handled. 


Gear 1 
Part—Helical gear; 10-in. outside dia., 4-in. face, 
5-in. bore. 
Material—SAE 4620 forging. 
Forged blank normalized at 1700 F in a gas-fired 
horizontal furnace. 
Finished machined, except for bore. 
Gas carburized for 12 hr. (including diffusion 
period) at 1700 F in vertical electric furnace. Pro- 
pane used for carburizing. 
Direct quenched in quenching press. 
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Tempered 5 hr. at 350 F in salt bath. 
Finished gear hardness: Core, a minimum of Rock- 
well 26 C; Case, a minimum of Rockwell 61 C. 


Gear 2 
Part—Low-speed herringbone gear; 26-in. outside 
dia., 4-in. face. 
Material—Modified SAE 4130 casting. 
Cast blank normalized at 1700 F in gas-fired hori- 
zontal furnace. 
Rough machined. 
Quenched in oil from 1550 F heated in a gas-fired 
box furnace with atmosphere control. 
Tempered at 1100 F for 6 hr. in the same furnace 
used in hardening. 
Finish machined. 


Gear 3 

Part—Spiral bevel pinion; 6-in. outside dia., 4-in. 

face, 30-in. long. 

Material—SAE 3312 forging. 

Forged blank normalized at 1800 F in gas-fired 

box-type furnace. 

Tempered at 1200 F for 6-hr. minimum in a gas- 

fired box-type furnace. 

Rough machined. 

Retempered at 1200 F for 24 hr. in vertical elec- 

tric furnace. 

Finish machined, except for teeth, and grind stock 

on bearing dia. 

Carburized at 1700 F for 12 hr. (including diffu- 

sion period) in vertical electric furnace. Propane 

used for carburizing. 

Cool in furnace as rapidly as possible to 1550 F 

and oil quench in fixture. 

Temper at 1100 F for 214 hr. in vertical electric 

furnace and cool in oil. 

Finish grind teeth and bearing dia. 

Reheat to 1450 F and requench in oil as above. 

Temper for 6 hr. at 300 F in vertical electric fur- 

nace. 

Finished gear hardness: Case, 62 to 64 Rockwell 

C; Core, a minimum of Rockwell 33 C. 

After hardening, the gears go to a vapor degreaser 
and then to the tempering furnace. A spot-check 
is used to confirm the previously determined temper- 
ing temperature, and also to double check the hard- 
ening operation. After the tempering treatment, a 
light sand-blast or vapor-blast removes the discolora- 
tion from the oil quench, and the gears are ready for 
the finishing operations. 

Due to the control which has been given, there is 
very little metal removed in finishing. The bore can 
be ground and the teeth lapped. While shaving of 
hardened teeth can be done, the procedure outlined 
here makes it unnecessary. The laboratory has taken 
its place in the production line and has given to gear 
processing the accuracy of control which makes pre- 
cision production a reality. 
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Close-up view of the metal 
pattern in a pneumatic, 
roll-over molding machine 


Rapid Baking 


of Foundry Cores by Dielectric Heating 


by ROY T. WISE and JAMES P. MORAN 


ANY OLD, FAMILIAR PROCESSING METHODS are 
proving inadequate under the impetus of 
keener competition and ever-expanding mar- 
kets in present-day industry. In foundries, for example, 
with greater demands being constantly made for 
higher-quality castings ,on a mass-production basis, 
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Electronic heating of cores, using 
thermo-setting binders, bakes them in 
such rapid speeds that core baking 
can be done at production-line rates. 


MAY, 1946 


improvement of existing core-making methods has 
become imperative. The application of electronic 
heating to the baking of sand cores, developed re- 
cently by the Induction Heating Corporation, in co- 
operation with E. F. Houghton and Company, Inc., 
has proved itself successful in producing cores of a 
quality superior to that of cores obtained by conven- 
tional methods. 

The usual procedure in some foundries today for 
making dry-sand cores involves the insertion of 
portable racks, filled with rammed cores, into an 
oven which has previously been heated up to a given 
temperature. Since the sand cores to be baked are 
extremely poor conductors of heat, the heat of the 
oven penetrates into the interior of these cores very 
slowly. The thicker the cores, the longer the time 
required for heat to reach their interior. Thus, in the 
average foundry, it often takes hours for cores to be 
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baked properly by ordinary oven-heating methods. 
Inasmuch as this oven-baking process depends en- 

tirely on thermal conduction, it can readily be seen 

that the outer surface of cores will be baked long 
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before the interior, with the result that overbaking 
or burning at the surface often occurs by the time 
the heat has soaked through to the center. This pro- 
duces non-uniformity in the entire core structure. 
Moreover, some ovens have hot spots, resulting in 
poor temperature distribution, and a consequent un- 
even baking of cores. 

Ovens in foundries occupy considerable space and 
much time is consumed in handling cores both be- 
fore and after baking. For example, a portable rack 
is usually completely loaded with cores before it is 
placed into the oven. Likewise, after baking, the 
rack must be removed from the oven by an operator 
and rolled to another section of the foundry floor for 
cooling prior to inspection and subsequent pouring 
operations. 

A mixture of sand, oil, and cereal binder is gen- 
erally used in cores which are to be baked in an oven. 
Relatively long periods of time are required by these 
oil binders for completion of their oxidizing or poly- 
merizing actions. Furthermore, the fumes and smoke 
produced by the burning of these oil binders during 
baking and pouring operations are considerable. The 
gases produced by burning of these oil binders during 
pouring of the hot metal tend to produce injurious 
blowholes in the casting. Even when oil is eliminated 
from core mixtures and thermo-setting binder used, 
the time required for baking cores in an oven is still 
a matter of hours because of their very low heat 
conductivity. 
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Baking by Dielectric Heating 


Naturally, in the light of these prevailing condi- 
tions, foundries have long been on the lookout for 
something which would put core making on a pro- 
duction line. With the advancement of high- 
frequency electronic heating for obtaining uniform 
temperature distribution in materials which are essen- 
tially poor thermal conductors, it was natural to draw 
parallels between core baking and other processes 
involving uniform temperature distribution in other 
poor conductors. It has thus been found that the 
use of electronic heating equipment to bake sand 
cores is a solution to this production problem for the 
foundryman. 

First of all, it was necessary to develop new thermo- 
setting resin binders for this electronic-baking process 
to replace the oil and cereal binders usually employed 
in oven-baking methods. After much research in con- 
junction with foundries, it has been found that the 
main point of advantage in using dielectric heating 
to bake cores made with these thermo-setting binders 
is the great speed with which finished cores can be 
produced by this method. Small-sized cores can be 
baked in as little as thirty seconds, while larger cores 
take no more than a few minutes for complete bak- 
ing. The entire process of molding and baking of 
cores prior to pouring which, by former methods, 
took hours to perform, is reduced to minutes when 
dielectric heating, equipment is used. 

To a person who has not witnessed a demonstration 
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of dielectric heating, these fast baking times may 
seem unbelievable or exaggerated. However, these 
are actual production times, recorded in a large 
Eastern foundry, where this modern, electronic bak- 
ing process is being applied. 

Consistently uniform baking of cores is an inherent 
characteristic of this new foundry process. It is, 
moreover, possible by this means to have line pro- 
duction in the core-making department of any 
foundry since cores coming out of a molding machine 
can be placed directly on a conveyor leading into one 
of these new electronic baking tunnels. This elimi- 
nates handling time and delay due to insufficiently 
filled racks, which are typical disadvantages of 
oven-baking methods. Cores are speedily and uni- 
formly baked by heat produced by high-frequency 
currents and are then moved along a belt system onto 
an inspection table. 

There is no possibility of burning or underbaking 
cores by dielectric heating since the speed of the con- 
veyor is set at a predetermined rate, so that each core 
receives just the right amount of heat needed to 
insure proper baking. 

The guess work and trial-and-error results of ordi- 
nary oven-heating methods are done away with by 
the use of electronic baking installations, equipped 
with automatic-timing devices. Unlike conventional 
ovens, dielectric baking equipment requires no 
heating-up time and subsequent stand-by losses when 
the equipment is not used. These units are instan- 
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Molds in a Ther-Monic baking unit during baking 


taneous heaters, supplying heat only when heat is 
needed. The space savings in a foundry brought about 
through use of such equipment are considerable. 
Energy costs are lower and equipment costs are com- 
parable to costs of conventional ovens. These units, 
moreover, lend themselves to short as well as long 
production runs. 


Quality and Cost Advantages 


According to tests made by a large manufacturer 
of castings, dielectrically baked sand cores are better 
in quality than cores cured by the usual oven meth- 
ods. Since electronically baked cores have a low 
organic content, they give off less gases at the time 
of pouring. This reduction of volatile matter lessens 
the possibility of blowholes occurring in castings. 
And less blowholes in castings mean fewer rejections 
and stronger castings. 

This new method of baking dry-sand cores by 
means of dielectric heating produces heat on an en- 
tirely new principle and with a uniformity and speed 
heretofore unattainable. Instead of creating a higher 
temperature at the surface of cores, as in the case of 
ordinary oven baking, dielectric heating distributes 
heat uniformly throughout the mass of every core 
which is placed in its high-frequency field. Each unit 
mass of every core thus receives the same amount of 
heat energy. Because of this ability of dielectric 
heating to bake poor thermal conductors, such as sand 
cores, evenly and speedily all the way through, it is 
thus possible to bake cores of large cross-section 
rapidly with a consequent minimum of rejections. 

In regard to costs of operation and productive 
capacities of dielectric heating installations in a 
typical foundry, a dielectric baking unit such as the 





Sand molds stacked and ready for pouring 


Induction Heating Corporation’s Ther-Monic Model 
M-700, is capable of baking approximately 360 
pounds of dry-sand cores per hour. Actual foundry 
production records show that the power consumption 
for a unit of this type averages not more than 25 
kilowatt-hours per hour; at a power rate of one cent 
per kilowatt-hour, the hourly cost of operation would 
be 25 cents. Larger production rates can easily be 
estimated from these figures. For example, a plant 
running 24 hours a day and using four dielectric 
heating units of this type, having a power output of 
12 kilowatts each, would be capable of producing 
approximately 17 tons of baked dry-sand cores per 
day at a power cost of only 24 dollars. 

Maintenance requirements on these dielectric heat- 
ing generators are exceptionally low. Power tubes 
used in this equipment have a life expectancy of 
from 4,000 to 6,000 hours. When necessary, tube 
replacements can be made quickly by the plant en- 
gineer. These dielectric heating generators have 
proved themselves practical machines for factory 
use. In the fields of induction and dielectric heating, 
thousands of such units are being used in daily pro- 
duction in plants throughout the country. 


Thermo-Setting Resin Binders Used 


The excellent results obtained by the use of dielec- 
tric baking equipment are made possible only through 
the use of thermo-setting binders in core mixtures. 
These quick-setting binders are of the synthetic-resin 
type and can be mixed with sand uniformly and 
speedily in an ordinary muller. In mixing the com- 
ponents for sand cores, the dry thermo-setting binder 
is added first to the sand. This combination is mixed 
for about two minutes, until the binder is thoroughiy 
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dispersed in the sand. Then water is added, and 
mixing continued for about one minute. Cores can 


now be formed from this preparation of sand, binder, 


and water. 

Extensive tests were conducted in conjunction with 
the technical staff of a large foundry for the purpose 
of determining the best mixture for dielectrically 
baked, dry-sand molds to be used for small castings. 
Results of these tests showed that the following for- 
mula gave the best results for their work: 

400 Ibs. of 60-70 Mesh Wedron Sand. 
20 lbs. of Houghton #250 Hy-ten Thermo-setting 


Binder. 
8 quarts of Water. 


Silica flour may be added to this mixture to ob- 
tain a stmoother core surface; cereal binder may be 
added if additional green strength is desired. In either 
case, the addition of these constitutents requires addi- 
tional thermo-setting binder. This will not introduce 
porous weakness into the baked core. 

Among the benefits to be derived from the use of 
dielectric core baking is the fact that thermo-setting 
binders can be used to full advantage in this process. 
The following advantages offered by this ideal com- 
bination of electronic baking and thermo-setting 
binders are especially important to the foundry in- 
dustry: 


1. Good green strength without cereal binders. 


2. Rapid, uniform baking at low temperatures— 
Automatic timing on Ther-Monic Dielectric 
Heating Units insures the maintenance of a 
constant baking temperature and prevents over- 
baking or underbaking, and resultant reduction 
of core strength. 


3. High core production rates—This factor alone 
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means considerable savings in the foundry 
through improved efficiency and greatly in- 
creased core-baking capacities. 


Minimum gas production during pourinmg— 
Cores. made with thermo-setting binders and 
baked by dielectric heating have a low organic 
content and hence produce little gaseous matter 
at the time of pouring. Blowholes in castings, 
a major cause of casting rejection, are thus 
minimized. 


High surface hardness and tensile strength— 
Uniform electronic baking of sands mixed with 
thermo-setting binders consistently produces 
hard, firm cores, which will not break during 
handling or wash away during pouring of the 
molten metal. 


Good collapsibility and shake-out characteristics 
after pouring and solidification—Good col- 
lapsibility helps to eliminate cracks, hot tears, 
and strains in castings during contraction of 
the metal. Good shake-out produces a cleaner 
casting, thereby cutting subsequent cleaning 
costs considerably. 


Dimensional stability—Dielectric heating mini- 
mizes expansion, contraction, and distortion of 
cores, thus insuring greater dimensional sta- 
bility 
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8. Elimination of oil fumes and smoke—The use 
of electronic baking and thermo-setting binders 
eliminates irritating oil fumes and smoke 
which characterize conventional oven baking. 


9. No lengthy cooling-off periods required.—After 
dielectric baking, cores made with thermo- 
setting binders do not require long cooling-off 
times, and pouring of the molten metal can 
thus occur immediately after baking. 


Baking Dry-Sand Molds for Small Castings 

In a series of production runs in a large foundry, 
making small alloy castings in dry sand molds, it was 
found that dielectric baking of the molds resulted in 
a definitely improved, quality output. The practice 
is typical of that used in baking cores by the elec- 
tronic method. The accompanying photographs show 
the process of making these castings, using Houghton 
#250 Hy-ten Thermo-setting Binder in the sand 
mixture, and baking the molds with Ther-Monic 
dielectric heating equipment, specially designed for 
this purpose. 

As soon as the molds were made in the molding 
machine, they were immediately placed in the dielec- 
tric baking unit. These molds were baked dielectri- 
cally at the rate of 22 to 3 pounds a minute with a 
Model M-285 Ther-Monic dielectric heating genera- 
tor, having an output of 5 kilowatts. It was possible, 
by this means, to eliminate a wait of from two to 
four hours between baking of the cores and pouring 
of the molten metal. 

This process proved to be entirely feasible from 
an economic standpoint. Molds which required ap- 
proximately one hour of baking in conventional 
ovens, were baked by dielectric heating in from 30 
seconds to one minute. Less breakage occurred after 
dielectric baking, and over-all physical characteristics 
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of the dielectrically baked molds were equivalent to 
and, in most cases, far better than those obtained by 
the usual oven methods employed at this foundry. 

Because of the successful results obtained by dielec- 
tric heating equipment at this large foundry, research 
engineers, in conjunction with foundrymen, were able 
to develop an efficient production-line system for 
producing dry-sand cores and molds of good quality 
much faster and more efficiently than has been 
thought possible up until now. 

A plan of this typical production-line system is 
shown in the diagram. Three molding machines or 
core blowers feed sand molds directly to three belt- 
conveyor systems. The molds pass through a dielec- 
tric electrode tunnel on a conveyor running at a pre- 
determined rate of speed, are baked uniformly 
throughout their mass, and then pass on to a roller 
track which conveys them to a single inspection 
table. 

The making of cores thus becomes a rapid and 
uniform process, in which results are predictable and 
a previously serious reject problem is eliminated. 

Baking of cores made with thermo-setting binders 
by dielectric heating in all respects meets the current 
pressing demands on the foundry industry for in- 
creasingly rigid controls on core quality and con- 
formity to casting dimensions. The initial cost of 
installing dielectric heating equipment in a foundry 
is soon offset by the many savings made possible by 
the use of this modern electronic baking process. 
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As one means of reducing unnecessary | 
material handling, heat treating is now 
moving into the production line. Here 
is a recent example of this new trend. 
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Heating with Gas Provides Heat Treat Tool 


Dy C. W. EVGENBROT, seta: corp. of Amer 


concerned with advancements in high speed 
heating—have resulted in the development of a 
new concept of heat treatment and a new type of heat 
treatment equipment. This new concept involves the 
transfer of a particular section of the heat-treat de- 
partment to a specific location in the production line 


J once RESEARCH PROJECTS of recent years— 


1946 


MAY, 


—in the form of a “machine tool for heat treatment” 
—in line with the grinder, the miller, the press. This 
new concept points to advances in control, uniformity, 
speed, work handling, and metallurgical exactness— 
and, in addition, puts the heating process in step with 
the rest of production. 

In gas heating, the research projects which have 
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led to this new class of machinery have depended 
upon the development and perfection of special com- 
bustion techniques. These techniques include “ratio- 
supercharging” (complete premixing and pressuriz- 
ing of the fuel), “ceramic-supported combustion” 
(utilization of radiant surfaces to promote combus- 
tion), and “function-fitted combustion” (using heat 
as a basic tool and building equipment around it). 
All of these techniques have contributed to the per- 
fection of a new heat treat tool now being used for 
the hardening of starter ring gears in the automotive 
industry. 

The automotive starter ring gear, due to the com- 
pression on the motor as it stops, wears out in one of 
three different places. Therefore, the gear must be 
hardened precisely and uniformly. While this harden- 
ing machine is considered to be universal (with minor 


changes in burners and work fixtures) it is, at the 
present time working on a standard size 14.625-in. 
O.D., 10 diametral pitch gear with a 14-in. face and 
a pitch diameter of 14.6-in. 

The heat source consists of two special burners of 
the “superheat” type. They are ring shaped with a 
restricted outlet slot on their inside faces, so that the 
gear indexes down inside the burners and is totally 
encased in high velocity streams of hot products of 
combustion. There are a total of 5 index stations on 
the machine—one for loading, two for heating, one 
for quenching and one for cooling. Indexing is hy- 
draulically operated, responding to automatic controls 
which determine the time-temperature treatment of 
the gear. ° 

The machine itself is circular in shape, has a 
maximum diameter of 7 ft. and an overall height of 
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74 ft. It is completely automatic (with the excep- 
tion of loading) and self-contained and operates on a 
complete premixture of gas and air. 

Present production is at a rate of 180 gears hardened 
per hour, which means that each gear rests within 
each of the two burners for 12 sec.—to attain a tem- 
perature of 1500 F—and takes 8 sec. for indexing 
from burner to burner, burner to quench, quench to 
cool and cool to unload. 

A minor change in equipment, without change in 
essential features of design and operation, will permit 
an increase in production to approximately 360 ring 
gears per hr., per machine—with one operator. Burner 
#1 consumes 7,600 cu. ft. of mixture per hr., while 
burner #2 consumes 10,200 cu. ft. of mixture per hr. 
Thus, with completely premixed and pressurized fuel, 
with the compacted combustion of ceramic slot 
burners, and with precise heat localization, this starter 
ring gear completes the hardening cycle in just 40 
sec.—obtaining a local hardness of 60 Rockwell C on 
the pitch line of the tooth, 59 C at the root of the 
tooth and 40 C on the inside gear diameter. Quenching 
is accomplished with oil—and includes a submerged 
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This enlarged view shows a 14.625-in. gear whi 


spray for rapid agitation. The oil is cooled by internal, 
circulating water, coils. 

The gear, in passage through the various stations, 
is held by a three point spindle which rotates in every 
station except loading. The indexing includes the 
circular motion from station to station and an up and 
down movement on a central cam as the part is 
placed in the working position of each station. Index- 
ing and lift is accomplished with one single operating 
mechanism—one hydraulic cylinder. 

Among the advantages of this type of equipment 
should be listed the efficient BTU realization from 
such heat localization, and the precise control and 
uniformity. coincident with delivering to each and 
every work-piece the exact same time-temperature 
treatment. Further, work handling is reduced to a 
minimum (since there is no longer the necessity for 
the transfer of the work-pieces to a separate, removed, 
heat treat department) and metallurgical specifica- 
tions can be exactly matched through absolute control 
of normally varying factors. 

Proof that such equipment is a “heat-treat-tool” 
lies in the fact that the operations which precede and 
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follow the heat-treatment are true, production line 
methods. In the case of the starter ring gear, the im- 
mediately preceding operation consists of the machin- 
ing of a bevel on one side of the gear teeth—from 
the pitch line to the root. The gear then, staying 
right in the production line, is placed in the flame 
hardening machine. After hardening, the gear is 
expanded by the application of heat to the inside 
surface, and is then shrunken onto a formed-plate 
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housing to become an integral part of the completed 
assembly. The simple flow of work, step by step, ac- 
counts for time and money economies in the produc- 
tion of such complete assemblies—and the heat-treat 
operation is one of those steps. 

Such equipment, producing so many uniform pieces 
with savings in initial and operating costs, is a distinct 
advancement in the art of heat treatment and an asset 
to the modern production line. 
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Extruding 
Powdered Metals 
to Form Synthetic Welding Wire 


by F. C. DAVELER. 4ssoctated Industrial Engineers, In 


chine parts that are difficult or impossible to 
produce by conventional methods of casting cr 
machining is well known and quite widely accepted. 
Generally speaking powder metallurgy consists of 
selecting the desired materials as to chemistry and 
particle size and pressing the metal grains in a die 
the exact size of the desired finished piece. The pres- 
sures used to make many of the powdered metal com- 
pacts vary considerably, sometimes exceeding 75,000 
pounds per square inch, depending upon the material 
used. After compacting, the pieces are sintered in an 
atmosphere controlled furnace at temperatures ap- 
proaching the melting temperature of the powder. 
Sintering, again generally speaking, is a molecular 
reaction which due to the pressure and high tempera- 
ture fuses or welds the tiny particles to each other. 
The engineering staff at Associated Industrial Engi- 
neers, _Inc., has for a number of years acted as con- 
sultants, designers, and manufacturers of equipment 
for the compacting and sintering of powdered metal 
products, and in: addition has designed and built 
processing equipment for the welding rod industry. 


Te USE OF POWDER METALLURGY, to form ma- 
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A drawn-wire base is clad with alloy- 
ing elements in much the same manner 
as rods are flux-coated to produce 
| Special application welding rods. 











y, 


Philadelphia, Pa 


Some time ago Associated Engineers conceived of 
a method of producing, through the media of powder 
metallurgy, an alloy welding rod composed of a drawn 
base wire clad with alloying elements over which is 
coated a flux covering. The desire to produce this 
new type wire, economically, paved the way for the 
development of a method of extruding powdered 
metals and compacting them around a wire in much 
the same manner as that now used in flux coating 
welding rods. 

Heretofore powdered metals were considered im- 
mobile, resulting in the confinement of powdered 
metal compacts to those in which the particles moved 
only in one direction. The development of a method 
of extrusion in sufficient density to permit sintering 
opens the door to means whereby powdered metals 
can be made to fill a complex mold wherein the metal 
powders will flow around corners and into voids. 

In the welding field the extrusion of synthetic 
alloy wire will fill the need for an inexpensive method 
of producing wire alloyed with elements that make 
it difficult or impossible to produce by either hot or 
cold rolling and drawing. The finished synthetic rod 
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is capable of being coated with the usual a.c. or d.c. 
welding rod fluxes and used in arc welding in the 
same manner as any coated rolled and drawn welding 
rod. The finished unfluxed synthetic welding wire 
presents the appearance of a rod coated with a dark 
metallic-appearing case. Actually it is a small diameter 
base wire encased within a cladding of powdered 
metals. 


Synthetic Rod Production 


In making synthetic stainless steel grade of welding 
wire, a base wire of ingot iron is clad with sufficient 
powdered chromium, nickel, manganese, and silicon 
to combine under the welding arc with the ingot 
iron base wire to produce a weld deposit of standard 
stainless steel. A 5/32 in. dia. base wire clad to a 
finished diameter of 0.249 in. (14) will produce 
approximately this analysis. There are endless pos- 
sibilities available in any conceivable analysis by 
varying the quantity of cladding to the quantity of 
base metal. 

Many other analyses of stainless, tool steel, corro- 
sion resistant, hard facing grades, etc., can be pro- 
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duced. Variations from the standard analysis can be 
obtained by varying the ratio of base material to clad 
material, or, which is more important, by varying the 
density of the cladding. 

The density may be varied from a fraction of drawn 
steel density to almost full drawn steel density by 
varying the pressure exerted on the powdered metal 
compact around the base wire. Another method of 
altering the density of the cladding is to vary the 
quantity of lubricant used to aid in the flow of the 
powdered metal particles. 


Early attempts at getting the powdered metals to 
adhere to the base wire and to form a smooth even 
case were alternately discouraging and heartening. 
Equipment was difficult to obtain and to add to other 
difficulties few of the rules for producing normal 
powdered metal compacts were applicable. 


Most of the first test rods were made by pressing 
the metal powders around short lengths of mild steel 
wire by the use of a press in which the base wire 
passed through the piston while the powders were 
being compressed. The results from this method of 
production were only fair, particularly in view of the 
fact that the process was slow and the yield low. It 
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did serve however to lay the ground work for deter- 
mining particle size requirements, sintering character- 
istics, and weldability of the finished product. 

It took many months of concerted effort to find 
that the metal powders, if properly selected for 
particle size and mixed with a suitable lubricant could 
be readily extruded as welding rod fluxes are now 
extruded on drawn welding wire. Next the proper 
lubricant and binder had to be found, a filler which 
would not alter the welding characteristics, and a 
binder which would volitalize out of the compact at 
some point below the sintering temperature. 


Sintering 


Many lubricants were tested in order to find the 
combination that produced the two essential features 
desired, that of aiding material flow during extruding 
and allowing the low temperature partial sinter to 
take effect. 

The original sintering cycles were long and at 
relatively high temperatures, but experience showed 
us that thorough’ sintering, as considered in the manu- 
facture of powdered metal machine parts, was not 
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necessary, and that synthetic welding wire required 
just sufficient bond to give the rod strength and 
durability to withstand normal abuse. This brought 
the process down to a very economical low tempera- 
ture short cycle operation. 

Oxidation of the cladding during the hardening 
treatment required the use of controlled hydrogen 
atmosphere in the furnace. 

Hydraulic pressures exceeding the normal pressures 
used in extruding welding rod coatings were found 
necessary to extrude powdered metals with sufficient 
finished density to allow sintering and to prevent the 
flaking off of the cladding during weldiny. This re- 
quires the use of special dies and hydraulic presses 
built for high pressures. 


Flux Coatings 


After welding tests were made on the first samples 
produced, it appeared that a special flux formula 
might be necessary to overcome some of the unortho- 
dox welding characteristics of the synthetic wire. This 
premise was soon discounted as the finished synthetic 
rod approached the physical and welding characteris- 
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tics of drawn steel. A.c.-d.c. and straight d.c. fluxes 
of the lime or titanium dioxide type were tried, with 
results indicating that the same type of fluxes used on 
drawn wire could be used on synthetic wire. 
Thorough mixing of the base wire with the clad- 
ding during the actual welding has been questioned 
repeatedly, but constant checking of chemical analysis 
of various weld deposits and metallographic studies 
of weld metal has proved that thorough mixing is 
accomplished resulting in a quality equal to the de- 
posit made by drawn stainless steel welding rod. 
Close quality control of powder metal analysis, 
particle size, mixing and formulating, and extruding 
pressures are necessary to enable one to produce syn- 
thetic wire which will give consistent weld deposits. 
This extra cost of quality control is offset by the 
relatively low cost of producing the standard stain- 
less steel grades of welding wire. The finished cost of 
synthetic welding rod core wire in sizes ranging from 
1/4 to 5/32 in. varies from 2/3 to 3/4 of the cost 
of mill rolled and drawn wire. This is wire completely 
processed, cut to length and ready for flux coating. 
Tolerance on finished diameters can be maintained 
to plus or minus 0.002 in. depending upon the shop 
practice for replacement of worn coating dies. The 
base wire is, of course, cut to length before the clad- 





ding is extruded on the wire and this controls the 
length tolerance of the finished rod. 


Prospective Applications 


Much thought has been given lately to special 
alloys for strength at high temperature and such other 
qualities as demanded for use on turbosuper-chargers, 
rockets, jet propulsion, etc., and since the synthetic 
welding wire is quickly, cheaply and readily altered as 
to analysis the process herein outlined will have its 
place in producing welding rod and sintered powdered 
metal products for those exacting requirements. 

One phase of the development of particular signi- 
ficance is the experience and knowledge gained in 
extruding powdered metal compacts with sufficient 
density to allow sintering after extruding. It is felt 
that this feature, plus the ability to clad basic metal 
parts with alloys, will lead the way to many new 
applications for extruding metal powders other than 
the welding electrode field. 

Research engineers at Associated are continuing to 
explore the field of “die casting” powdered metals in 
order to eventually enable us to apply injection mold- 
ing methods as applied to complex molds to form 
sintered powdered metal products. 
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by HERBERT CHASE 


Collapsible tubes have long been produced by the impact 
extrusion method, but recent sephaiiial of impact 
extrusions to other types of products point the way to 
their greater use. Outstanding among the special 
characteristics of products of this type are special ribs, 
bosses, flanges and tapers that can be provided without 
secondary operations. Although most impact extrusions 
have been used for containers or housings of various 
kinds, experiments have been made with their use as 
structural shapes on some parts produced by die casting 
and stamping. 
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These parts illustrate types 


Impact extrusions are the products that 
result from striking slugs of metal placed 
one at a time in a die with a punch in such 
a way that a part of the metal is extruded 
through the opening between the die and 
the punch. Products thus made always have 
a cupped shape as they come from the die. 

Applications include a large variety of 
cup-shaped parts and tubular elements, many 
of these being produced as substitutes for 
or in competition with substantially equiva- 
lent products drawn from sheet steel. Many 
extruded parts cannot be duplicated by 
drawing, however, partly because the base 
of the extrusion is often much thicker 
(or sometimes thinner) than the walls and 
frequently includes bosses and extensions 
not feasible as integral parts of drawn 
products. 

In addition to collapsible tubes which 
are said to constitute some 95% of the 
total present output of impact extrusion 
presses, products made by this form of 
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extrusion include: cases for dry cells; cans 
for vibrators and for condensors, both elec- 
trolytic and foil types; transformer and 
radio tube shields; cylinders for pumps, 
door checks and grease guns; cans for igni- 
tion coils; flashlight and cartridge cases; 
textile sleeves and bobbins; electric heater 
shells; tubular anodes; fire extinguisher and 
refrigerator parts and many other elements 
of cup-shape or tubular form. At least one 
aircraft manufacturer produced during the 
war some flanged and unflanged elements 
for use as structural elements in aircraft. 

As shown in the foregoing list, the elec- 
trical and electronic industries are the largest 
consumers of impact extrusions aside from 
those using collapsible tubes as containers. 
It appears likely that other uses will be 
extended, however, as the utility of impact 
extruded products become more generally 
known. 

The bottom of the extruded cup usually 
is thicker than the side walls and is, in 
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reality, a forging. Side walls are commonly 
of uniform thickness, but can have longitu- 
dinal beads or can be fluted either internally 
or externally and can have a length many 
times the diameter of the base. 

In one type of impact extrusion, the base 
includes a flange which can have a diameter 
two or more times that of the extruded 
portion. In others, a flange is produced by 
a secondary heading or upsetting operation. 

Many secondary operations afe performed 
on impact extrusions. They are usually 
trimmed at the outer end of the extruded 
portion and sometimes a projection on thé 
base requires trimming to length. In cet 
tain forms the base is cut off, leaving only 
the extruded tube. The base can be pierced, 
drilled, tapped, threaded, or otherwis< 
machined. Circumferential beads are often 
rolled in side walls and the walls can b 
pierced, notched, slotted, serrated, given 
stepped diameter, spun over, or machine 
in other ways 
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Only soft and ductile metals are suited 
for impact extrusions, partly because the 
pressures required tor harder and less duc- 
tile materiais becomes prohibitive. At 
present the materials used, in order of com- 
mercial importance are: Lead, aluminum, 
zinc and tin, Copper, magnesium and silver 
are among other soft metals that can be 
impact extruded, but demand for these is 

ent. 

. general, metals that are substantially 
pure are most readily extruded, and with 
the exception of lead and zinc metals that 
are as nearly pure as can be produced com- 
mercially at a satisfactory price are used for 
most extruded products. Although pure 
lead can be extruded readily, the resulting 
product, especially when it has very thin 
walls, is too soft to be handled without dis- 
rortion. For this reason, lead for extrusion 
is commonly alloyed with about 3% of 
antimony to give the extruded product ade- 
quate stiffness. When antimony has been 
scarce, other stiffening metals (including 
0.5% silver) have been used in its place. 

Although lead has high resistance to some 
types of corrosion, it is not immune to 
chemical attack by some materials for which 
lead alloy tubes serve as containers. For 
this reason, the tubes are commonly lac- 
quered or are given some protective finish, 
some being tin clad, as indicated below. 

Tin is readily extruded and before the 
war was used in pure form for the manu- 
facture of collapsible tubes, despite its rather 
high cost per pound. Tin has a brighter 
color than lead, is quite resistant to tarnish- 
ing and is highly resistant to corrosion. 
All these are desirable qualities in collap- 
sible tubes. Pure tin, though much stiffer 
than lead, is not stiff enough for some ex- 
truded tubes and has often been alloyed 
with 0.5 to 1.0% copper or with small 
amounts of zinc or bismuth to increase 
stiffness. 

Shortages of tin during and since the war 
have restricted its use in pufe or tin-rich 
alloys to only a few extrusion applications, 
chiefly for small containers for drugs or 
medicinals that cannot be packed safely in 
other containers. Tin is permitted, however, 
for cladding of lead for making extrusion 
slugs for some purposes, provided that the 
total tin does not exceed 3% of the slug’s 
weight. About 95% of all collapsible tubes 
are now made either from lead-antimony 
alloy or from this alloy in tin-clad form. 
The remaining 5% is nearly all extruded 
from pure aluminum slugs. 

Although the lead and tin extrusions 
mentioned above serve well for collapsible 
tubes, they lack in strength, hardness, and 
stiffness for most impact extrusions classed 
as “shells” (not to be confused with shells 
such as are used for ammunition). For this 
and other reasons, either aluminum or zinc, 
in pure or alloyed form, serves for making 
most impact extruded shells and open end 
tubes—the latter being shells from which 
the closed end has been cut. 

Where low weight or some other special 
property of aluminum or of its alloys are 
not essential requirements; either zinc or 
iluminum can be chosen. Under current 
market conditions, costs per extruded piece 
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are about on a par. Aluminum and its alloys 
have some advantage in initial appearance 
and sometimes in strength over the zinc 
extrusion but are not so easily soldered or 
plated. Zinc is required, of course, for dry 
cell cases, and, although these are frequently 
drawn, some shapes amd sizes are extruded. 

Aluminum impact extrusions when pro- 
duced for use as rigid shells, are made from 
2S alloy (99+% Al), while collapsible 
tubes are made of aluminum of 99.7% 
purity. When extruded, 2S becomes ap- 
proximately full hard. It is easier to extrude 
2S than aluminum alloys and it has ample 
strength and hardness tor most shell work. 
When used for collapsible tubes, the extru- 
sions are so stiff that they require annealing 
(an extra operation not required on lead 
or tin tubes). 

Aluminum alloys that can be cold-ex- 
truded from soft slugs include A51S, 53S 
and 61S. All of these work harden rapidly 
and are more difficult to extrude than 25 


but yield a stronger material essential for: 


some applications. For the stronger alloys, 
such as 17S, extrusion methods are still 
under development; heating to 600-700 F 
may or may not be required, depending on 
the alloy, the thickness and general require- 
ments of the part. 

Because of the higher physical properties 
of aluminum and its alloys, more tool wear 
may be expected than with lead or tin. 
Impact extrusions made of aluminum, how- 
ever, are much stronger than those made of 
lead or tin. Although many types of prod- 
ucts are packed in bare aluminum, collap- 
sible tubes made from this metal may be 
coated with an interior lacquer when the 
nature of the content makes this necessary. 
Certain products, which would otherwise 
have a tendency to attack aluminum, may 
be rendered inert by adding small percen- 
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tages of inhibitors. Rigid aluminum con- 
tainers can also be coated on the inside; 
they may be decorated on the outside with 
enamel and ink. The Alumilite process, 
which produces a hard oxide surtace on 
articles made of aluminum and its alloys, 
can be varied to produce attractive finishes, 
both plain and colored. 

Only one zinc alloy is in common use for 
impact extrusions and its nominal composi- 
tion is: lead, 0.20; iron, 0.01; and cadmium, 
0.07%; remainder zinc. This is a rather soft 
and ductile material but has ample strength, 
hardness and stiffness for most shell appli- 
cations. Slugs are heated to about 300 F 
before extrusion. The extruded product 
is bright but is subject to tarnishing which 
results in darkening unless a protective 
coating is applied. 

Zinc is quite active chemically and forms 
white oxide if exposed to moisture. This 
is one reason why zinc is not commonly 
used for collapsible tubes, but it is exten- 
sively applied for the impact extrusion of 
shells, especially for those employed in 
electrical and electronic applications. Many 
shells are made into open-end tubes. Ease 
of soldering and plating are assets which 
influence many applications. 

Considerable impact extruding of pure 
copper has been done. Among the products 
that have been made are short open tubes 
for honeycomb automobile radiator cores 
but less expensive types of cores have large- 
ly, if not fully, supplanted this type. Other 
impact extrusions of copper are of minor 
commercial importance and are rarely 
offered by commercial makers of impact 
extrusions. 

At least one aircraft company has experi- 
mented with impact extrusion of magnesium 
slugs at a temperature of 700 to 800 F but 
the process has not gained importance. 
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For rapidity and economy in production, 
crank-type or equivalent positive mechani- 
cal (as opposed to hydraulic) presses are 
used. As the pressures required are high, 
the presses have heavy frames and flywheels. 
For some aluminum extrusions, pressures 
approaching 200,000 psi. are said to have 
been attained. Less pressure is required for 
softer and more ductile metals. The required 
pressure is influenced by the shape of the 
punch and die and by the thickness of the 
extruded wall. 

In general, the presses run continuously 
at a fairly high speed, especially when 
equipped (as is common in long-run work ) 
with automatic feeding and stripping or 
ejector devices. 

For the production of collapsible tubes, 
the presses not only run automatically but 
are equipped with attachments for ejecting 
the tubes onto a conveyor which handles 
the tube through trimming, threading and 
painting operations, the latter sometimes 
including interior as well as exterior coating. 
As aluminum work-hardens in extrusion, 
collapsible tubes made from aluminum are 
annealed after forming. 

After the base coat of finish is applied, 
it is baked and the tubes are then returned 
to machines which apply printing and 
lithographing inks and cover these with a 
clear protective coat which is also baked 
before the tubes are packed in cartons for 
delivery. 

For “shells” (as impact extruded prod- 
ucts other than collapsible tubes are termed ) 
quantities are commonly lower and, as a 
rule, no applied finish is required, hence 
less automatic equipment is needed. In 
many cases, however, trimming and bead 
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rolling are done on automatic or semi- 
automatic equipment and other operations 
can be similarly performed. 

All production of impact extrusions re- 
quires a die and a punch. In general, the 
die block and punch holder are more or 
less standard items. All that is required 
for making most ordinary extrusions, beyond 
the standard elements, are a die ring and 
a punch tip each being made to fit its 
respective holder. If special bosses, either 
interior of exterior are required on the 
base of the extrusion, the punch tip or die 
or both must have corresponding recesses. 


Circular Slugs 

In all but exceptional cases, the slug to 
be extruded is blanked in a press to make 
a reasonably close fit in the die. All except 
a very small proportion of slugs are circular 
and the parts to be made from them have 
only circular sections. This greatly simplifies 
the manufacture of the punch and die parts 
and makes them quite moderate in cost. 

Although it is feasible to produce by 
impact extrusion parts having square, 
oblong, elliptical, or other non-circular 
section and demands for some of these are 
increasing, tooling costs are greatly in- 
creased. Square and oblong sections must 
have well rounded corners. 


The Punch 


The punch is always smaller than the 
hole in the die cavity in which it is centered. 
The annulus between the die and the punch 
provides the opening through which much 
of the metal in the slug is extruded to form 
the side walls of the extrusion. As the 
punch is forced into the metal the latter is 


On machines such as this col- 
lapsible tubes are automatical 
ly lithographed. After leavin; 
the machine the tubes pas 
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forced to squirt (usually upward) around 
the punch, forming the side wall in « 
small fraction of a second, even though the 
wall is several inches in length. 

In general, the slug is made a fairly close 
fit in the die but the impact of the punch 
forces the metal to completely fill all die 
recesses, including any holes for bosses or 
extensions, before the extruded wall is 
formed. As the extrusion proceeds, there is 
further flow of metal between the die and 
the punch. As the latter approaches the end 
of its stroke, it may come fairly close to the 
bottom of the die recess but usually not 
closer than 0.030 in. as at that point fric- 
tion between die and punch end becomes 
excessive and the punch is arrested. Proper 
shaping of the die arid punch end help to 
reduce the friction and to lower the maxi- 
mum pressure required to complete the 
extrusion. 

Since the impact of the punch and the 
friction are converted into heat, the extruded 
metal is heated and much work is done on 
it. Extremely heavy pressure is required 
to cause the rapid flow, and if the metal is 
one that work-hardens, more pressure is 
required as the hardening proceeds. The 
extrusion is much harder than the slug. In 
general, the slug does not require preheat- 
ing but, for some metals, the slug must be 
preheated to yield satisfactory extrusion of 
to be extruded at all. 


Only the tip of the punch has the size 
of the inside diameter extruded, the shank 
being given some clearance to facilitat: 
stripping. In general, the extrusion cling: 
to the punch and must be stripped from 
but, especially for shells, the extrusion ma 
stick in the die and require a push-out o 
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ejector pin, usually arranged for automatic 
actuation. 

Collapsible tubes commonly have a wall 
thickness Of only 0.004 in. and, although 
walls as thin as 0.003 in. have been pro- 
duced, even in aluminum, there are few 
calls for walls so thin. In stripping a thin 
wall extrusion, the outer end is somewhat 
jeformed. For this reason, the wall is made 
jong enough to trim off the deformed por- 
ion. This and other scrap is slight and can 
be recovered by remelting, with only slight 
net loss, as a rule. 


Preliminary and Supplementary 
Operations 


Before extrusion, it is necessary to pre- 
pare suitable slugs. These are usually pro- 
duced with gang punches from strip stock 
of the required thickness. Portions of the 
srip remaining as flash are remelted. In 
general, the slug is a solid disc, but when 
the extrusion is to have a flange and is to 
be produced in a Hooker process die, the 
slug has a hole pierced at its center to fit 
the extrusion punch. 

When the extrusion must have an unu- 
sually thick end or walls that are thick and 
quite long, it may not be feasible to punch 
the slug from sheet stock. This is true of 
slugs that must have a length equal to or 
longer than their diameter. Such slugs are 
cut from bar stock, 

The height (thickness) of the slug deter- 


Dies for impact extrusion are commonly 
made from hardened alloy steel. The punch 
is so made that only the tip need be changed 
and the die is made so that only a ring or 
disc is changed for turning out products 
of slightly different diameters and bottom 
shapes. The length of the extrusion can be 
altered by merely changing the thickness 
of slug without changing the die. 

The shape of the inside of the bottom 
and the inside diameter of the extrusion 
are controlled by the shape and size of the 
punch tip. The tip is normally made with 
the lower end flat (though sometimes 
roughened) except for a bevel usually at 
an angle of about 15-deg. with the horizon- 
tal. Above the bevel is a narrow cylindri- 
cal band, only a few thousandths of an inch 
in width and highly polished. Above the 
band, the tip is rounded slightly and then 
beveled back to the diameter of the shank, 
which is commonly about 0.004 in. smaller 
than the band diameter that controls the 
inside diameter of the extrusion. 

Other punches are made flat, except for 
a radius at the edge and some have an 
included angle of 120-deg. which is said 
to require minimum pressure on the punch. 
Still other punches are given whatever shape 
may be needed to form the bottom, with 
or without bosses, and to force the metal 
to fill the die recess. Often the punch has 
a central projection to form a blind hole in 
the bottom of the extrusion. 

Dies have a recess which is given a slight 
outward taper, say 0.002-in. on a side, for 
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mines the length of the extrusion and 
usually is controlled accordingly but where 
slugs are stocked in standard thicknesses 
or the precise thickness needed is not avail- 
able, a slug slightly thicker than needed 
is often used. The extra length of extruded 
portion is trimmed off subsequently. In 
all cases, however, some allowance for 
necessary trimming is made, as the extrusion 
does not have a square end as produced. 

Nearly all makers of extrusions roll their 
own strip stock, at least in lead or tin, and 
several make lead strips on which tin is 
“clad” or laminated to one or both sides by 
the rolling process. The rolling as well as 
the extrusion leaves a thin layer of tin on 
one or both surfaces of the extruded prod- 
uct, improving its appearance and giving 
the surface the corrosion resistance ‘of a tin 
coating. 

After slugs are cut, they are sometimes 
tumbled in a lubricant. This removes burrs 
that might interfere with insertion of the 
slug in the die, in which the slug should 
have minimum clearance. The coating of 
lubricant left on the slug facilitates extru- 
sion and helps to prolong the life of the die 
and of the punch tip. 

Following extrusion, the end of the ex- 
truded portion is trimmed, usually on a 
mandrel which rotates with the work. Either 
a rotary or fixed knife that produces a 
shearing action can be used on thin-walled 
parts. For thicker walls, a cutting tool simi- 
lar to a cut-off tool can be applied. If a 
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a depth approximating that of the slug, 
especially if the extrusion is to cling to the 
punch. The shape of the bottom of the 
die depends upon the shape of the outside 
of the bottom to be formed but there is 
always at least a small radius where the 
bottom and side wall of the cavity join, as 
this radius helps to direct the flow of the 
metal upward. Often, the bottom of the 
die cavity is so shaped that it is parallel 
to the end of the punch, as this yields a 
bottom of uniform thickness. Die bottoms 
often have one or more holes into which 
metal is forced to form external bosses or 
projections. 

It is the annulus between the punch and 
the side wall of the die that determines the 
thickness of the side wall of the extrusion, 
because it is through this annulus that the 
metal is extruded. The side wall will have 
uniform thickness unless the punch is forced 
off center, provided, of course, that the 
punch and die are properly aligned in 
making the: setup. 

Slugs usually are made to fit the die recess 
quite closely because, if they are slightly 
smaller, they may slip sidewise and deflect 
the punch enough to produce eccentricity, 
so that walls will not be of uniform thick- 
ness. In efforts to prevent transverse motion 
of undersize slugs, the end of the punch or 
even the bottom of the die (but not both) 
are sometimes roughened, say in a grid or 
spiral pattern that is duplicated on the 
mating surface of the extrusion. Either the 
end of the punch or the die bottom must 


tube having both ends open is required, 
the bottom can be cut off at the same time 
that the open end is trimmed. 

Collapsible tubes, as well as some other 
extrusions, have a central projection in 
which the punch tip produces a blind hole. 
To open the hole, if this is required, the 
end of the projection usually is cut off at 
the same time that the opposite end is 
trimmed. The outside diameter is often 
threaded, usually with a cutting tool, but, 
especially on aluminum extrusions, a rolled 
thread may be produced. 

While an extrusion is being rotated on a 
mandrel, other operations, such as rolling 
a bead, rolling a stepped diameter, knurling 
some portion or spinning the open end can 
be done. Still other operations, such as 
upsetting a flange around the thick end, 
drilling, piercing or tapping this end or 
performing other machine work on the end 
often are done. Side walls can be pierced, 
slotted, notched at the outer end, threaded, 
if they are thick enough, or can be ma- 
chined in other ways, much as with drawn 
products. 

Most extrusions are not heat-treated but, 
with aluminum, which is work-hardened 
in the extrusion process, heat-treatment is 
often applied. Pure aluminum tubes that 
are to be made collapsible (for use as con- 
tainers) are annealed after extrusion. Alu- 
minum alloys can be given heat-treatments 
identical with those for the same alloys in 
other wrought forms. 


be smooth or even polished, however, to 
facilitate flow of the metal toward the 
extrusion annulus. 

Although small bosses that are eccentric 
and not symmetrical can be produced either 
on the inside or outside of the bottom of 
the extrusion, this arrangement is not advo- 
cated, as it tends to throw the punch out of 
line. Similarly, if there are to be longitu- 
dinal beads or bands on the inside or out- 
side of the extruded wall, these must be 
symmetrically arranged. Otherwise, the 
punch will be deflected and walls non-uni- 
form in thickness will result. 

To produce interior beads, the punch 
must be grooved and for exterior ones the 
die must have notches to shape the beads. 
It is possible to produce fluted walls but 
their production increases die cost as does 
any departure from a true circular section. 

Extrusions having square or oblong sec- 
tions sometimes are preferred, especially for 
certain electrical applications, but their 
production involves greatly higher die costs 
because it requires more time and more skill 
to produce the corresponding dies and 
punches, the surfaces of which must be 
ground. 

Some production of impact extrusions has 
been done with dies in which carbide punch 
tips and die rings have been used. Although 
wear can be minimized and sizes held with- 
in close limits with carbide dies, their life 
has not been long, the author is advised, 
because cracking occurs. Means for over- 
coming this faule may yet be found. 
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In the impact extrusion process the punch 
trikes the blank and squirts metal through 
he annular opening between punch and dt 





















The a ch@s show a Hooker proc- 
ess die f oducing a flanged extrusion. 
This form Of die uses a stepped punch the 
smaller diameter of which passes through 
a hole pierced in the center of the slug be- 
fore the larger diameter strikes the slug and 
extrudes a part of it through the annulus 
between the small diameter punch and the 
die hole. In this case, the extruded wall is 
forced downward through the die hole, the 
flange being formed by the portion of the 
slug that remains in the die below the 
punch band. After the punch is raised, 
a knockout forces the extrusion out of 
the die. 

Plants that specialize in producing extru- 
sions generally have standard holders for 
die rings and punch shanks so that, as a 
rule, for conventional dies, only the ring 
and tip need be made and charged to the 
customer. As these parts are small and good 
facilities for making them usually are 
available, tooling costs are usually quite 
low, often below $50. This gives the extru- 
sion an advantage over drawn products for 
which dies are likely to cost much more, 
especially if the product is deep and re- 
quires several draws. Dies for non-circular 
extrusions cost much more than those for 
those having a circular section and, when 
bosses or non-standard projections are 
needed, costs are somewhat increased. 
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Some companies have established stand- 
ards for the common types of collapsible 
tube ends and some have standards for 
shells and for open end tubes. Certain of 
these standards are given in accompanying 
tables. Where standard sizes and shapes are 
available, little or no tooling charge is made. 
At least one company has standards for zinc 
shells and open end tubes, some of which 
are beaded circumferentially, the standards 
including the shape, size, and location of 
the beads, base piercing, side and base 
stampings (markings) as well as of the 
extrusion itself. 


Production Speeds 


Although the production speed on extru- 
sions up to about 114 dia. varies from 
about 35 to nearly 70 pieces a min., the 
average is close to 60 per min. or one a 
second. Of this second, about 20% is for 
forming the extrusion itself, even when an 
extrusion 6- to 7-in. long is made. This is 
considered about the maximum rate of flow 
economically feasible in impact extrusion 
work. 

In general, about 80% of the cycle time 
is consumed in loading the slug and strip- 
ping the part from the punch or ejecting 
it from the die. A blast of air is commonly 
used to throw the extrusion clear of the 
die and into a chute down which it usually 






AIR CUSHION PAD 














a et RAM ADAPTER 
“4A PLATE 
Z 

0.002" 




















falls onto a conveyor that carries it to a 
trimming station. Other operations, such 
as threading or beading, are often done 
while the extrusion is being rotated. 

For long-run work, the secondary opera- 
tions, including the application of a finish, 
when one is required, are commonly ar- 
ranged to keep step with the production 
of the extrusion itself., This necessitates the 
use of conveyors and automatic equipment. 

In most impact extrusion, the presses are 
arranged for automatic feed and ejection 
and the presses run automatically with rela- 
tively little attention, once a setup has been 
made. This makes for low labor cost and 
permits attainment of the rates mentioned 
above. Although hand feeding can be done, 
it would be difficult to maintain the high 
production rate attained. with automatic 
setups and runs commonly must be fairly 
long to warrant these setups and attain 
highest economy. 

Although secondary operations usually 
can be done also on fully automatic equip- 
ment, hand feeding and control of the 
machines may be necessary or more econ- 
omical, especially for the shorter runs that 
are more common when shells rather than 
collapsible tubes, are produced. Many 
secondary operations more or less parallel! 
those required on competitive products, 
especially those drawn from sheet stock. 
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Dimensions and Dimensional Tolerances 


Wall thickness on collapsible tubes hav- 
ing the usual wall thickness of 0.004-in. is 
commonly held within +0.0002 in. For 
cylindrical shells extruded from zinc and 
having walls 0.014-in. or thicker, the usual 
tolerance on wall thickness is +0.002 in. 
The corresponding tolerances for aluminum 
are ~0.003° in. 

Inside diameter on both zinc and alumi- 
aum shells can be held within -+0.000 
_0.006 in. and outside diameters within 
+0,.003 to *0.005 in. Bottom thickness 
can be held within about the same limits. 
For these dimensions, the lower limits 
apply to extrusions of about 14 in. o.d. and 
the larger ones to extrusions of about 14 
in. dia. 

Efforts are commonly made to keep the 
punch truly concentric with the die so that 
walls of uniform thickness are held but the 
above variations in wall thickness tolerances 
are indicative of the eccentricity that is 
permitted and sometimes occurs. 

Since extrusions are always trimmed, 
either at one or at both ends, the overall 
length is controlled by the trimming opera- 
tion. It is usual to hold length within 
+0.015 in. of that specified unless, for some 
particular reason, closer limits are essential. 

Although walls thinner than 0.004 in. 
can be produced in the softer extrudable 
metals used for collapsible tubes, 0.004 in. 
is the thickness commonly specified. For 
products classed as shells, the following 
approximate minimum wall thicknesses are 
given as guides, although where process 


of adequate size are available, somewhat 
thinner walls may be producible. 


Minimum Wall Thickness for 
Aluminum Shell Extrusions 











Outside 2S A 51S, 53S and 61S 
diameter in. alloys — in. 
% 0.010 0.094 
1 0.015 0.094 
ly 0.020 0.094 
2 0.020 0.125 to 0.187 
2u%4 0.020 0.125 to 0.187 
3 0.025 0.125 to 0.187 
34 0.025 0.219 to 0.281 
4 0.030 0.219 to 0.281 
4 0.040 0.219 to 0.281 
5 0.075 0.219 to 0.281 














Equally thin walls can be extruded in 
zinc but diameters in excess of 114 in. are 
not commonly produced. There is no 
maximum limit on wall thickness except 
that imposed by the volume of metal in 
the slug, but there is little demand for 
thick wall extrusions. 

Internal diameters are controlled by the 
diameter of the punch which forms them 
and have little or no taper but outer di- 
ameters sometimes have a slight taper of, 
in the case of zinc extrusions, between 0.001 
to 0.002 in. per in. of length. 

Minimum bottom thickness usually ap- 
proximates 0.030 in. but is always greater 


than the thickness of walls. This is partly 
because, as the advances and the bot- 
tom becomes thi , friction between the 
metal, which is flowing, and the die wall 


and end of the punch increases rapidly and 
the punch is arrested. The only limit on 


the maximum of bottom is the 
thickness of the slug or the volume of metal 
remaining to form the bottom. Tolerances 
on bottom thickness commonly range from 
+0.003 to +0.007 in., increasing slowly 
as diameter increases. 

The maximum length of extrusion that 
can be produced depends, first, upon the 
volume of metal in the slug and, second, 
(in the case of the usual type of die) upon 
the length of punch which it is feasible to 
use and, third, upon the maximum pres- 
sure required. The punch acts as a column 
which is heavily loaded, so the load may not 
exceed the column strength, as then the 
punch will be bent. Of course, the length 
of extrusion cannot exceed that which will 
clear the die and be ejected. 

With dies of the Hooker type, where 
only a short punch is needed and it is not 
loaded in compression, any length of tube 
that can be removed from the press can be 
produced, theoretically, if the die will hold 
a slug of sufficient volume and the stroke 
and power of the press are adequate. The 
limiting length then approaches that of 
(non-impact) hydraulic presses such as are 
employed for extruding long bars, tubes, 
and shapes in a different branch of the 
metal working industry. 
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As with most other high-production 
products, the designer should keep in mind, 
especiakky where minimum cost is essential, 
those factors that influence production costs. 
If those factors that tend to make produc- 
tion more difficult are kept in mind and the 
design is made such that difficulties are 
avoided, costs are likely to be lower and 
deliveries may be less delayed. 

There are no hard and fast rules for 
design, but it is possible to state certain 
things that should be done and others that 
should be avoided, as far as conditions 
permit. If these rules are followed, favor- 
able results are likely to be achieved. Where 
the rules cannot be followed, it is possible, 
as least, to determine what the probable 
results will be and to be guided accordingly. 
Rules given may have many exceptions, 
but where they can be followed, production 
and tooling costs are likely to be lowered 
and favorable results achieved. 


1. Where “standard” designs exist and 
meet essential requirements, adhere to them 
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Other Design Considerations 


This will result in a readily producible 
product and may eliminate the cost of 
special tools. 

2. If departures from “standard” designs 
are essential, make sure that they are such 
as will not increase costs unduly. 

3. Before a design is frozen, submit it to 
an experienced maker of extruded products 
for suggested changes that may lower costs. 

4. Avoid designs that are not symmetri- 
cal about the punch axis, or if non-sym- 
metry is essential, determine whether the 
design is producible without excessive 
trouble. 

5. See that sections in planes perpen- 
dicular to the punch axis are circular un- 
less some other section yields advantages 
that offset added production cost or higher 
tool cost or both. 

6. Specify a bottom that is beveled in- 
side or both inside and outside. This 
tends to help keep the punch centered and 
to reduce the pressure required. 

Avoid dimensional limits that are 
closer than necessary or that are closer than 





in corresponding ‘‘standard’’ designs. 

8. See that all sections are as thin as will 
yield adequate strength and stiffness and 
still not be too thin for ready production. 
This will insure minimum metal costs. 

9. Make sure that the metal chosen not 
only meets essential requirements but yields 
the lowest cost consistent with these re- 
quirements. 

10. When supplementary operations are 
required, see that the design is not such 
as to make their cost higher than it need be. 

11. Avoid sharp corners at points around 
which metal must flow and especially at the 
outer portion of the bottom. 

12. See that dimensions are not outsid 
those of parts commonly produced by im- 
pact extrusion unless assured that produc- 
tion to the dimensions specified is feasible 
within required cost limitations. 

Most of these rules may appear sel! 
evident but if designs are checked agains' 
them it may be found that some whi 
might be followed with profit have be« 
overlooked. 
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Advantages and Limitations of Impact Extrusions 


Limitations include: 
1. Shapes are confined to those involving 
a tube with or without a bottom. 


The chief advantages of extrusions in- 
clude: 

|. Rapidity of production om an auto- 
matic Of semi-automatic basis so that labor 
per piece is small. 

2. Availability in a considerable number 
of metals each of which has certain de- 
sirable properties. 

3. Possession of the characteristics of 
wrought metal which is dense and free 
from porosity. 

4. Availability in certain shapes and sec- 
tion thicknesses or combinations of these 
not available or not available at equal cost 
in other types of product. 

5. Availability in forms that are made 
ready for use im a single fast operation, 
except for trimming. 

6. Such secondary operations as are re- 
quired are rapidly performed. 

7. Scrap losses are low and such scrap as 
is produced is recoverable and often reused 
in the same plant. 

8. Surfaces are remarkably smooth and 
require little or no preparation for applied 
finishes. 

9. Ability to take a variety of finishes 
costing little for application. 

10. Excellence of appearance. 

11. Unusually low tooling cost for most 
forms. 

12. One-piece seamless construction. 

13. Availability within quite close di- 
mensional limits and with comparatively 
slight variation from piece to piece. 


2. Range of materials is much more 
limited than for most other comparable 
products and does not include ferrous ma- 
3. Require specialized equipment and 


é. 
4. Slugs must be cut from sheet, strip, 
or bar stock which has undergone con- 
ore processing and is not inexpensive. 
; uire some operations 
not always needed on le products. 
6. Certain size limitations not applying 
to other products are imposed. 
7. Some physical and certain other prop- 
erties are inferior to those attainable in 
similar products. 


In compari impact extrusions with 
competing products, both the advantages 
and limitations should be checked against 
those of the respective products considered. 
When, as is often the case, the balance of 
advantages is in favor of extrusions and 
they meet “must” requirements, the impact 
extrusion is the logical choice. 


Where Extrusions Effect 
Economies 
Application of impact extrusions is com- 


monly limited either to those products 
which can be made by no other means or 


to those that are produced most economical- 
ly in this form. 

— extrusions should be considered 
when: 

1. Length exceeds 14% to 2 times the 
diameter. 


4. Where shapes too di Of too ex- 
pensive to be drawn from sheet stock are 
required. 

5. Where side walls must have longi- 
Seki Seale <asebaes and Oo 

are symmetrically t 
involve variations in section thickness 
around the circumference. 

6. Where short -end tubes are re- 
quired in lengths that cannot be drawn 
with equal economy. 

7. Where short tubes not producible as 
hydraulic extrusions or by drawing are 
needed. 

8. Where a bottom extending into a 
flange is required. 

Naturally, since impact extrusions are 
produced only from comparatively soft 
and ductile metals, they can be considered 
only when such materials (sometimes 
hardened by the extrusion process) meet 
requirements. 

Reasons for some of these limitations ap- 
pear under subsequent headings. 
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Comparisons with Competitive Products 


Some impact extrusions, such as collap- 
sible tubes, for example, that constitute so 
large a proportion of total output, cannot 
be duplicated with comparable economy if 
at all, by any other method of manufacture. 
To this extent, the impact extrusion is 
beyond direct competition although other 
forms of containers sometimes are sub- 
stituted. 

Other forms are in direct and often in 
active competition with other products and 
it is not always easy to say with certainty 
which type of product affords the best 
balance of advantages. Some general com- 
parisons are given below, as they are bound 
to be considered by engineers and pur- 
chasers who often face keen competition in 
their own products and who, to meet this 
competition, must make wise choices or 
face the consequences. 


Drawn Products 


Exceedingly keen competition exists in 
such nonferrous products as battery (dry 
cell) cases and other cup-like products 
many of which are drawn from sheet stock 
at costs believed to equal or to be lower 
than corresponding impact extrusions. 


Drawn products are made from blanks 


cut from sheet or strip stock, in much the 
same way that slugs for impact extrusions 
are made, but thinner stock, that may cost 
slightly more, is used. Some competitors 
roll their own strip and can either remelt 
the flash or purchase blanks, as large ex- 
truders do. 

Drawn products, however, usually require 
more expensive dies, of the progressive 
type. The greater the depth of product in 
relation to diameter, the greater the number 
of draws needed and the greater the cost of 
dies. This tends to give the extrusion an 
advantage as it is produced in one stroke 
of the press and can be made as deep as six 
to ten times its diameter in this one opera- 
tion. The extrusion, however, has a bottom 
slightly thicker than its side wall and so 
may require slightly more metal than the 
drawn product. 

In general, the drawn product has bottom 
and side walls of about equal thickness 
and, if a considerably thicker bottom than 
side wall is required or if thick walled or 
solid lugs or long extensions are needed, 
the drawn product yields to the extrusion. 
When either can be used, secondary opera- 
tions are about the same and can be done 
by similar means 

Drawn products can be made, of course, 


from a much wider range of metals, even 
when confined to nonferrous types, but 
some of these require annealing between 
draws. Where steel can be used, the drawn 
product has an advantage of a low-cost ma- 
terial that is not available for impact ex- 
trusion. Both drawing: and extruding are 
very rapid processes but the former often 
requires more operations, as already indi- 
cated. 

Tubes can be drawn in a punch press 
and can also be drawn (in continuous or 
long lengths) through suitable dies on draw 
benches. Nonferrous tubes can be extruded 
in hydraulic presses and then reduced in 
size or wall thickness or beth in draw- 
bench operations. Such tubes, easily cut 
into short lengths, can compete in some 
cases with open end tubes that are impact 
extruded but this competition may not be 
of much significance until lengths and di- 
ameters not easily impact extruded are ap- 
proached. 

As wall thickness increases, above certain 
minimum, drawing becomes more difficult 
whereas the reverse is true in respect to im 
pact extrusions. Here again, the balance is 
close and only a careful weighing of many 
factors for specific pieces is likely to de 
termine which is the cheaper process. Often, 


MATERIALS & METHODS 











— = oS oe 











Shoulder Embossing 












Standard US. National fine Thread 





Base Coat and Printing 


AA ANAK eA 





Blind Ribbon Pin Hole Puncture Stub Long Stub Long Screw f£ye 
Neck Orifice Orifice Blind Orifice Nozzle Nozz/e Nozzle Blind Orifice 
7 2 z a7 s9 


oO 


2 
oO 
“JERE SE EEEREEREEEE [eos See 


AW 


Ps se es S| es ee 
> x WKS KEKE EEK KER KURKAESEREEREARLS CAE EEI ETI xXExErErQ 


Spas LXXKXEEEEEEEN EE EREEREELEREOUSESESESSIE xc cue 


. SS 


4 


Hexagon 


DE SIGNS 


Crass & Stars 


MAY, 1946 1333 
































ee See 
— 

















slight changes in the design of the bottom 
of a cup-shape part may prove to be the 
determining factor that makes one or the 
other process more economical. 


Forgings 


There is no well defined line that sepa- 
rates press forgings of certain forms from 
products that can be made on impact ex- 
trusion presses. The bottom of all impact 
extrusions are forgings and many 
commonly classed as press forgings Sire 
extended portions, such as bosses, that ac- 
tually are extruded around the punch. 
Forgings are nearly always made hot but 
they can be made cold in soft ductile metals. 
Most impact extrusions are made cold but 
some types of slugs must be heated to or 
nearly to forging temperature. 

Since press forgings and impact extru- 
sions overlap and data on relative costs 
are not available, it may be wise in some 
cases, especially in aluminum, to figure 
specific jobs each way. This would apply, 
of course, only when metals that can be 
worked by either process are to be used. 
Whatever competition may exist applies to 
parts that have fairly heavy walls for ex- 
trusion or rather light walls for press 
forging. 

One difference that can be mentioned is 
that forgings usually have confined re- 
cesses into which any extruded portion is 
forced whereas, in extrusions, the major 
extruded portion is not confined after being 
forced out of the opening between die and 
punch. There are of course many forgable 
alloys that are not suited for impact ex- 
trusion. 


Die Castings 


Although there may be little actual com- 
petition between impact extrusions and die 
castings, it is certain that many such ex- 
trusions can be duplicated in shape and 
dimensions by die casting. Extrusion, of 
course, yields a wrought product that is 
dense and free from porosity. As opposed 
to this, the die casting has a granular struc- 
ture that is subject to some porosity. But, 
since neither part is subject, as a rule, to 
stresses approaching actual yield strength, 


From the foregoing, it is clear that im- 
pact extrusions have a field of utility in 
which they are and promise to remain more 
or less unchallenged by products made in 
other ways. Except for the economies of- 
fered and for the excellence of the products 
made by impact extrusion, the process could 
hardly have attained its present importance. 

There are, however, many border line 
cases in which other processes can and do 
compete successfully, just as there are cases 
in which the makers of impact extrusions 
may take certain items away from makers 
of stampings, press forgings, die castings, 
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either may serve in place of the other for 
certain applications. 

Lead, aluminum, zinc, and tin base metals 
are used for both impact extrusion and for 
die castings but, for the latter, alloys rather 
than commercially pure metals are used and 
the aluminum die castings alloys are quite 
different from aluminum alloys for impact 
extrusion. Processing also is quite different, 
the die castings being made, of course, 
from molten metal. Casting involves more 
scrap (in sprues and runners) but these 
are immediately remelted with only slight 
waste. 
in general, die casting is a much slower 
process and requires much more expensive 
dies but these can have multiple cavities 
that may yield almost as many pieces an 
hour as a single extrusion die. Minimum 
wall thickness in die casting ranges from 
about 0.015 to 0.030 in., which is greater 
than the minimum for extrusions, and the 
latter are smoother and may have slightly 
closer dimensions. 

The die casting, however, can include 
cast external threads and even internal 
ones in zinc, lead, and tin, and can be made 
in shapes not producible by extrusion, 
often having side holes, for example. In 
addition, a cup-shaped part would have 
walls of fixed length and of almost any 
end contour (notched, for example), as 
cast, and so may require fewer secondary 
operations than the extrusion, especially if 
threads are involved. Much more draft is 
required on the die casting, however, but 
it too can have longitudinal ribs and bot- 
tom bosses or projections. In the die cast- 
ing, these can be either concentric or ec- 
centric without disadvantage. 

It is probable, however, that, especially 
in shapes favorable for extrusion, costs will 
favor this tvpe of part over one that is die 
cast. But where the extrusion requires such 
secondary operations as drilling, tapping, 
threading, flanging, or side holes, notching 
or external undercuts, the die casting may 
be lower in cost and afford shapes not 
available by extrusion without too many 
secondary operations. 


Plastic Moldings 


The production of flanged and threaded 
caps for collapsible tubes can be accom- 


Conclusion 


plastic moldings, or screw machine products. 
It is the business of the process engineer to 
examine alternative processes and to select 
that best able to meet particular needs. 
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plished by impact extrusion (including 
threads, formed by a punch that is yp. 
screwed) and also by die casting with o, 
without tapping. For this type of parts 
however, plastic moldings are now fre. 
quently used. In some cases, they are lower 
in cost and have some other advantages 
such as light weight, resistance to coro, 
sion and non-metallic coloring without re. 
quiring a separate finishing operation. 
Production of plastic caps is accomplished 
in molds that often have 100 or more 
cavities and that yield a threaded produc 
practically ready for use. The plastic mold. 
ing cycle is usually one minute or more 
in length but yields so many parts per cycle 
that competition with metals, that weigh 
much more per piece and require more 
secondary operations, is almost impossible 
unless there are some unusual or com. 
pelling reasons for using metal. This, how- 
ever, is almost the only class of part pro- 
ducible impact extrusion, in which 
plastics offer effective competition. 


Screw Machine Products 


Although some parts made by impact 
extrusion can be produced alternatively on 
the screw machine, there is actually not 
much competition unless it be in short open 
tubes that can be cut on the screw machine 
from drawn or hydraulically extruded 
tubing. 

Cup-shape parts can be turned out on 
the screw machine but the process is not 
fast as compared with impact extrusion 
and the waste in chips is high. These may 
be offset in some cases by operations, such 
as threading or tapping, knurling or bead 
rolling, that would be secondary on ex- 
truded products, but these would be un- 
usual cases. 

The screw machine can use metals, in- 
cluding ferrous , not adaptable for ex- 
trusion and pre (be shapes which the ex- 
trusion press alone cannot turn out. In 
general, however, there is not much com- 
petition between these two types of prod- 
ucts, except where the quantities are so 
small that die costs and setup time for ex- 
trusion may offset the faster production and 
minor scrap losses of the impact extrusion 
process. 
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Casting Bronze in China 


To the Editor: 

In China, especially in Szechuan, 
melters adhere to the practice of melt- 
ting brass in sandstone crucibles, hav- 
ing a capacity of about 70 lb. The 
sandstone, a natural refractory mate- 
rial with a high silica content, could 
be found almost anywhere in 
Szechuan. 

In making bronze castings, difficul- 
ties are often met in using the sand- 
stone crucibies because of the higher 
casting temperatures. As a result of 
our own experiments, we conclude 
that the best casting temperature is 
around 2264 F. Our experiments are 
carried out by means of a single phase 
35 kva. spark gap type high frequency 
induction furnace supplied by Ajax 
Electrothermic Corp. It was installed 
in the Metallurgical Laboratory in 
Nanking in 1935 and moved to 
Szechuan during the war under some- 
what handicapped conditions. 

For the water supply, a wooden cis- 
tern 5 ft. high and 4 ft. in dia. was 
built and placed just outside the win- 
dow of the furnace room. The im- 
piovised pumping system driven by a 
l-hp. motor provided a very conve- 
nient cooling system. The furnace was 
sometimes run continuously for 12 hr. 

A Kipp’s generator is used to pro- 
duce the hydrogen atmosphere for 
the spark gap. The Kipp’s generator 
is connected through a safe bottle to 
a gas holder made from a 50-gal. gaso- 
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line drum with one side sawed-off. 
The tank is immersed in the water 
held in another wooden cistern. An ap- 
preciable amount of hydrogen could 
be stored before the melting started. 

Within the furnace coil a clay- 
graphite crucible was lined. The first 
crucible lasted 85 heats. It took less 
than 2 hr. for the first melting when 
copper blocks melt. The crucible has 
a capacity of 19 to 20 Ib. for bronze. 
When a silica crucible was used, it 
took 3 to 4 hr. for a single melt. In 
this respect the clay-graphite crucible 
is definitely better for bronze making 
when high frequency induction heat- 
ing is utilized. 

L. C. Tai 
Bureau of Material Research, 
Directorate of Ordnance, 
Chungking, China. 

We are sorry we did not have room 
to print more of Mr. Tai’s interesting 
letter, but we believe that the por- 
tions printed will give some idea as to 
how China has kept producing under 
adverse conditions—The Editors. 


Tin Undercoats 


To the Editor: 

Under Blueprints in the February 
issue of MATERIALS & METHODS 
mention is made that tin undercoat- 
ings before painting are easier and 
cheaper to apply than phosphating. 
Unfortunately, there was a bit of a 
mix-up on the amount of tin applied. 
We are not sure of your source of in- 


formation, but feel reasonably sure 
that what was meant was 0.5 to 2.0 
Ib. per base box in place of 0.5 to 2.0 
oz. per sq. ‘ft. 

In the Tin Research Institute Gen- 
eral Report for the years 1942-1944 
(p. 16), the thickness is ‘given as 
0.00003 in. or 0.5 Ib. (8 oz.) per base 
box. In Wernick’s paper, “Protective 
Value of Electro-Tin as an Undercoat- 
ing” (J. Electrodepositor Tech. Soc., 
Vol. 20, 1944, pp. 47 to 60), most of 
the experimental work was with 
0.0001-in. coatings of tin or about 
1.5 lb. per base box. Since a base box 
is about 218 sq. ft. of tin plate (436 
sq. ft. of surface), there is quite a 
difference in the real and reported 
thickness. 

The amount of tin required as an 
undercoating is in the electrolytic-tin 
plate range, hence there is a possibili- 
ty that excess capacity of the elec- 
trolytic-tin plate lines might be used 
for making tinned stock for purposes 
other than cans when tin again be- 
comes fully available. This is not a 
prophecy, but electro-tin as an under- 
coat is good enough to bear watching. 

Bruce W. Gonser 
Battelle Memorial Institute, 
Columbus 1, Ohio. 
Our thanks to Mr. Gonser for cor- 
recting us on this point. There is i- 
deed a vast difference between the 
thickness of coating originally stated 
and that which is actually used—The 
Editors. 

(Please turn to page 1339) 
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N-A-X HIGH-TENSILE STEEL 
HAS ALL SIX— KEEPS ALL SIX 


¢ HIGH STRENGTH 

® EASY FORMABILITY 

® EXCELLENT WELDABILITY 

© HIGH FATIGUE-RESISTANCE 

© GREAT IMPACT TOUGHNESS 
® HIGH CORROSION -RESISTANCE 
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FOR LIGHTER WEIGHT. . . LONGER LIFE 
IN TRANSPORTATION EQUIPMENT 


Combining great inherent strength with exceptional formability, 
N-A-X HIGH-TENSILE steel has wide application in the design 
of improved transportation equipment. Where reduced weight 
means increased efficiency, its high physical properties may be 
utilized to permit thinner sections; if greater durability is the 
important consideration, identical sections can be made stronger 
and tougher with N-A-X HIGH-TENSILE steel. 


Consistent with the trend toward lighter, more efficient designs, 
N-A-X HIGH-TENSILE benefits the field of transportation by elim- 
inating deadweight in favor of greater payloads. 


GREAT LAKES STEEL CORPORATION 


N-A-X ALLOY DIVISION e DETROIT 18, MICHIGAN 
UNIT OF NATIONAL STEEL CORPORATION 


MATERIALS & METHODS 








i, Qo Gee Ov AeelCit keel UC 








Continued from page 1337 


Processing Equipment Directory 


To the Editor: 

We are returning to you a list of 
products which we fabricate. We wish 
to thank you for the opportunity of 
including our name in your Process- 
ing Equipment Directory. 

Please be assured that all depart- 
ments of this company are apprecia- 
tive recipients of MATERIALS & 
METHODS. We have received many 
good ideas from the above-mentioned 
publication, and desire to express our 
gratitude to you for having a maga- 
zine of this type available to manu- 
facturers and fabricators of metals 
and alloys. 

Thomas J. Featheringham 
The Youngstown Welding & 
Engineering Co., 
Youngstown 9, Ohio. 

May we take this opportunity to 
thank Mr. Featheringham for his 
statement as to the value of MATE- 
RIALS & METHODS and at the same 
time also to thank his company and 
the hundreds of others for helping 
us to compile what we believe will be 
the best directory of its type ever 
published by a magazine. The direc- 
tory will appear in our June issue— 
The Editors. 


German Technical Information 
To the Editor: 


May I ask your assistance in put- 
ting before your readers a request for 
their cooperation in an undertaking 
of great importance to American in- 
dustry? 

The Office of the Publication Board 
and the War Department are about to 
begin a complex operation: the se- 
lection and microfilming in Germany 
t data that may be valuable to Ameri- 
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can science and industry. We need 
advice. 

This combing of German technical 
documents is the second phase of work 
begun by the Technical Industrial 
Committees. Teams of experts from 
industry made surveys of each indus- 
trial field in Germany immediately 
after fighting ceased. These experts 
were usually unable to make a de- 
tailed study of the documents un- 
covered by their investigations. 


There are many tons of these docu- 
ments, and to review them will re- 
quire months of work by qualified 
technicians. We know that these 
documents contain priceless informa- 
tion. TIIC investigators found many 
new formulas, products and processes 
which American industry is already 
beginning to use. 

We want industries and scientific 
groups to suggest specific information 
that should be sought . . . what in- 
dustries might possess information not 
now available. 

Qualified technicians in a number 
of industrial fields are needed to carry 
on the work of searching German 
files. These fields are: chemicals, 
aeronautics, machine tools, general 
industrial equipment, fuels and lubri- 
cants, metals and minerals, communi- 
cations equipment, scientific instru- 
ments, shipbuilding and textiles. 


Any industry or scientific group 
interested in specific industrial meth- 
ods and able to assign personnel to 
visit Germany should get in touch 
with us. If the project appears to be 
of value to American industry, we will 
make the necessary arrangements. In- 
formation so obtained must be made 
available to all industry. 

This is part of our reparations from 
Germany, in which any American can 
share directly. The danger is that we 


may not take full advantage of this 
opportunity while we can. 


John C. Green 
Executive Secretary, 
Office of the Publication Board, 
Dept. of Commerce, 
Washington 25, D. C. 


Treated Die Castings 


To the Editor: 

Will you please give us the name 
of the concern referred to in your no- 
tation on page 620 (Blueprints) of 
the February 1946 issue of MATE- 
RIALS & METHODS. 

We are interested in finding a syn- 
thetic rubber coating to be applied to 
Alcoa #218 die castings. The chemi- 
cal industry is using a rubber coating 
of paint and pipe lines which may be 
economically applied and stand up 
under severe usage conditions. 

We are running into severe diff- 
culty due to galvanic corrosion be- 
tween certain essential stainless steel 
parts and the #218 aluminum alloy. 
We are considering the use of insulat- 
ing coatings of synthetic rubber, or- 
ganic or synthetic enamel, or any 
other material suitable for this pur- 
pose. The parts are subject to normal 
rough usage in handling, and will be 
washed daily in water up to boiling 
temperatures with ordinary sterilizing 
and cleaning solution.. The material 
will be subject over temperature 
ranges of 0 to 180 F in normal use. 
If you can suggest any other suitable 
material we should be very pleased +o 
have your suggestions. 

H. F. Swenson 
Sweden Freezer Mfg. Co., 
Seattle 7, Wash. 

The material described in the Blue- 
print referred to is described im a 
patent issued to Donald V. Srabach, 
Cuyahoga Falls, Ohio, and assigned to 
B. F. Goodrich Co—The Editors. 
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Like most progressive transmission builders, Spicer 















engineers know that since the earliest days of 
motor transport, Nickel alloy steel gear units have 
been noted for reliability and performance. 

In case and core they’re extra strong and tough... 
because the use of the right Nickel alloy steel 
imparts greater strength and promotes depth 
hardening without loss of toughness, or danger of “CAO, Ss c <= 
embrittlement. a, 

We offer counsel and data on the selection, 
treatment, fabrication and use of Nickel alloys. 








1. The famous W ater Buffalo transmission with cover off. 
Manufactured by Spicer. 










2. Spicer hypoid differential and 
pinion for the Willy’s “Jeep”. 


3. Spiral bevel gear and een. manu- 
. factured by Spicer for the Studebaker 
“Weasel” Amphibian. 


THE INTERNATIONAL NICKEL COMPANY, INC. ew 'vorx’s. 1. 
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“| NUMBER 114 MATERIALS: General 
May, 1946 
Part {: Copper Alloys, Nickel Alloys, Irons and Steels ': 2 
TI | Modulus 
Shear of Elasticity | Ratio of 
Strength, | in Sheor, | Shear to 
Psi. Psi. (x 1,- | Tensile 
Material (Name and Specification No.*) Condition’ (x 1,000) | 000,000) | Strength Remarks 
Copper | Copper, electrolytic tough pitch | 1-in. dia. rod, hot rolled 23.9 6.0-6.8* 0.76 T.S.* 29.9 
+4 and (ASTM B5-43) 
Copper 
Alloys Beryllium-copper, (ASTM B120- | Soft, annealed 55.0 — | 0.69 —_ TT) 
| 41T) Soft, annealed then heat treated 95.3 — | 0.64 | 
|] | Hard drawn, 30% reduction 69.1 — 0.73 
is | Hard drawn, aver. heat treatment 84.6 — 0.48 
| Hard drawn, max. heat treatment 100.0 6.4 — 
Brass (70-30) Rod, cold drawn 34.4 | 5.5-6.0° 0.72 T.S.° 42.1 
Brass (34-38% Zn) | Wire, cold drawn — | 48 [ 
Brass (Muntz Metal, 60-40) | HR, quench., reheated* 480 F 55.3 — | 0.73 TS. 54.8 
Brass (Muntz Metal, 60-40) HR, quench., reheated 840 F 41.0 _- 0.63 T.S.° 45.3 
Brass (73-27) (SAE 80A) Cold worked — 5.0-5.5* — ih 
Phosphor bronze (SAE 77A) | Wire, cold drawn — 6.2-6.5* | — 1 
Rod, cold rolled 37.0 6.5 0.63 | T.S.° 52.6 it 
| Tobin bronze | <t 5.1 | ion 
Nickel {| Commercial nickel (ASTM B160- | Rod, hot rolled — 11.3 en — 
and 41T) Rod, annealed 57.6 11.0 0.75 | 
= Nickel ' 
eal Alloys | Monel (ASTM B164-41T) Soft 49.2 9.0-10.0* 0.70 
ted Half-hard 54.7 — 0.71 T.S.° 91.9 
— Hard 65.2 —~ 0.56 T.S.° 94.6 t 
+4 | - —___—— — 4-4 4+ 4 
im Inconel (ASTM B166-41T) Soft 56.0 11.0 0.71 p++ ttt + 
ia Half-hard 67.2 11.0 0.68 @2a rrr i 
5 Hard 82.9 11.0 0.54 Poet 
| K-Monel (Fed. QQ-N-286) Soft oe ae 0.67 4 
Soft, age hardened 96.5 | — | 0.65 ‘ i 
don Half-hard 71.0 | —— 0.58 + de + —t—-+ 
~ | Half-hard, age hardened 98.8 | — 0.64 an } 
mm | Full-hard 89.5 | —_— 0.59 ag 
Ty Full-hard, age hardened 98.5 | — 0.58 
see | Z-Nickel | Soft 67.5 | — 0.64 — a 
tty | Soft, age hardened 116.0 | — 0.63 
+4 | Half-hard 89.0 — 0.55 | ie 
| Half-hard, age hardened 104.0 =~ 0.52 | } 
+4 | Full-hard 100.0 — 0.50 | aa 
ch | Full-hard, age hardened 111.0 — 0.53 | + ; 
rH Iron | Iron Rod 412 | 11,5 068 | — 
Th | Malleable cast iron* Annealed 48.0 | 12.5 0.84 | — 
he | Ro | : { 
TT | Malleable cast iron,’ (pearlitic) _— a — 7.7 — + + 
+ H. T.” — 7.5 -- I 
aan i ae. — 7.2 — Tl | 
! | | TT 1 
a8 | Malleable cast iron,’* (pearlitic) | H. T.** —- 9.6 — + ‘| _ [ cr 7 
H. T.* — 9.5 — | SEeennl 
ciemae TYR: ‘ is a 8.1 — | | Seeeen 
High strength cast iron (Mee- | As cast 48.0 — 0.96 T.S.° 60.0 | TI 1 CI 
hanite GA) | seers 
TTT 
(Continued on page 1343) an Crt 
1341 coo 
cH t 
+} | L f 
inane } | 








ee 


































































































































































































































































































EVERY SUBSTANCE MUST 
BE ASSUMED TO BE 
IMPURE, EVERY REACTION |! 
MUST BE ASSUMED To | EE: 
BE INCOMPLETE, EVERY | 
MEASUREMENT MUST BE |’ 
ASSUMED TO CONTAIN [) 
ERROR, UNTIL PROOF TO THE 
CONTRARY CAN BE ATTAINED 
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This one is prominently posted in our chemical and 
metallurgical laboratories. It explains the high de- 
gree of perfection of 


NeBeM 
BRONZE PARTS 


NATIONAL BEARING 


PIivVvAs + oe 








AMERICAN 


ST. LOUIS » NEW YORK Brake Shoe 


COMPANY 













PLANTS IN: ST. LOUIS, MO. * PITTSBURGH, PA. * MEADVILLE, PA. JERSEY CITY, N. J. * PORTSMOUTH, VA. © ST. PAUL, MINN. * CHICAGO, ILL. 





1342 MATERIALS & METHODS 





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































J ; i 
| H 1 j 
4 i i 2 | 
aren i iL 
Ly 
a I 
ry 
an 
44 
ae 
L_ 
I a | 
a | | H . | 
aa i i |_| Li i i is ia i 
aaa 
ane NUMBER 114 (Continued) SHEAR PROPERTIES OF METALS AND ALLOYS, PART | 
++ 
aan 
+4 
HH 
+ 
oe 
a 
me Modulus 
sae Shear of Elasticity | Ratio of 
gaa Strength, | in Shear, | Shear to 
gas Psi. Psi. (x 1,- | Tensile 
aan Material (Name and Specification No.*) Condition” (x 1,000) | 000,000) | Strength | Remarks 
sas Iron | Cast iron’” As cast 60.8 a 1.27 Lis 
(Cont.) | Cast iron** As cast 47.3 -- 1.16 
Cast iron’® As cast 446 | — 1.37 eeeeal 
Cast iron*® As cast 27.7 = 1.39 —_ 
} Cast iron (7%-in. dia. bar) ** Cast in perm. mold, annealed 43.8 7.4 1.29 
Cast iron (2-in. dia. bar) ** Cast in perm. mold, annealed 36.5 6.3 1.62 
Alloy cast iron** As cast 73.0 8.6 1.57 —- 
Alloy cast iron** (2)4-in. dia. bar) | As cast 86.0 6.5 1.12 
Alloy cast iron** As cast 48.7 5.1 1.32 
Alloy cast iron*® As cast 79.2 7.1 1.46 a 
TT | Alloy cast iron*® As cast 47.0 7.1 1.12 
| ++ | Stainless iron?” (3-in. dia. bar) | Hot rolled 68.5 12.4 0.83 ~— 
——— e 
aa Steel 0.30% C cast steel”” | As cast — — -- T.S.° 60.5 
Co | Annealed*® — -- — | TS.° 59.5 
t tH 0.30% C steel (SAE 1030) Annealed*” 75.9 11.8 | 1.00 | — 
Too H. T.” 90.6 120 | 0.99 rr try 
rr 0.40% C steel (SAE 1035) Annealed** 79.8 11.7 1.05 a 
THT H. T.™ 96.7 12.4 0.97 | 
0.45% C wire (0.250-in. dia.) | H. T. wi ns. oo 
(SAE 1045) | | 
0.55% C steel (1\4-in. dia. bar) | H. T.*° 74.9 11.4 | 0.70 
| (SAE 1060) | 
t | 0.67% C wire*’ (0.062-in. dia.) | H. T.** _ 11.6 “= 
0.70% C wire*® (0.039-in. dia.) | Oil tempered — 0s |} — eT ty | | fT 
ve | 0.83% C wire*®’ (0.080-in. dia.) | H. T.** _— 11.4 — 
cae | 0.91% C steel** H. T. ai 0s | — | 
saan 0.33% C, Cr-Mo steel Annealed*° 87.4 12.0 | 1.14 | — | 
t+ + (SAE 4130) - T 
+++ | H. T.” 114.0 11.8 0.91 seees 
rT 0.50% C, Cr-Mo steel** (sim. | Annealed** — — — re” 10.7 : 
| to SAE 4150) | 
To | H. T." = _ --) | TS" 1260 a 
258 0.50% C, Cr-V wire 0.040 | H. T.** ~a Ee oe ee ee — | 
ia2a8 | (SAE 6150) | | | r 
can | 0.50% C, Cr-V steel H.T* md 12 Lee. | aauen 
+ +41] Annealed*’ — —_ | — | T.S.° 77.0 
tr | | H. TT. sat ee | TR 10D 
: | te 132.0 — | 065 | 
tt 0.30% C, manganese steel | Annealed*® 84.3 12.0 1.00 | —- 
Gone (SAE 1330) | TU 
| | H. T.” 101.0 12.1 0.90 
| | 0.43% C, nickel steel (sim. to | Annealed** 90.6 12.1 0.96 | — 
indi SAE 2340)" 
aan | H. T.* 107.0 11.7 0.91 
Lit} sensiieaniia ial 
| 0.40% C, Ni-Cr steel | Annealed*: 90.6 11.3 1.01 — ssaon 
+4 | (SAE 3240) | 
| | H. T° 115.0 12.1 0.89 
+t | 0.32% C, Ni-Cr-Mo steel (sim. | Annealed*’ 95.8 11.5 1.00 ie 
coor to SAE 4330)" | 
CT | H. T.** 112.0 11.7 0.80 | 
San . + i. 
t++— ++ 
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..-make parts from 
BaW TUBES 








The use of B&W Seamless and Welded 4 
Mechanical Tubing offers practical design 
and production short-cuts that are worth look- 























ing into. You will probably find, as so many others 








have, that better hollow precision parts and structural 





assemblies can be made faster, in fewer operations, and 





with less scrap loss from this versatile, easily worked, dimensionally-accurate tubing than 





from bar stock or forgings. 








B&W can help you in two important ways to take advantage of mechanical tubing in 





new or present products: 












1 By sharing with your designers and production personnel its rich 














fund of experience in applying tubing to mechanical uses. 


2 By supplying Seamless or Welded Tubing of the proper a 


analysis, size, gauge, temper and finish you need for making 
any particular part or fabricated assembly. B&W Tubes 
cover a complete range of carbon, stainless and other 





alloy steels. t 


You'll find a lot of present uses of B&W Mechan- 
ical Tubing that may suggest future savings for 
you in Bulletin TDC-123. Send for a copy today. 


inner and outer races for anti-friction bearings are 
among the many present uses of B&W Mechanical Tubing 
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NUMBER 114 (Continued) SHEAR PROPERTIES OF METALS AND ALLOYS, PART | 
(Footnotes applying to the two preceding pages) 
‘Part 1 includes the shear properties of copper alloys, nickel * Unless otherwise stated, the material is understood to be in a 
alloys, irons and steels; Parts 2 and 3, to be published in wrought condition saeeee 
forthcoming issues of MATERIALS & METHODS, will deal = x, 
SUN TEilloy: of dlassinem ail: duaaupeeal Quenched, tempered, coiled and tempered at 850 F 
sae * Data taken from A.S.T.M. Standards, Part 1, 1944 Ed.; from Table of Heat Treatments (All Temperatures in Deg. F) ) 
+4 Metals and Alloys Data Book (Reinhold Publishing Corp., ‘ - 
TT N. Y.), Circular C 447 (National Bureau of Standards), and a Pome as oh Bam nad Quench — 
ae ion information supplied by the International Nickel Co., No. | Temp. | Cool to-| Temp. Frem- Temp. 
ne. 
=e © | Shr. at | 1525 i a 1525 into | 2 hr. saxcam 
* If the composition of the material reported upon falls within 1700, 2 ‘Sty aa . 1335, | 
the limits of a recognized specification (A.S.T.M., S.A.E., etc.), os 15 hr. at | 1525 in fe 1525 into |4 hr. et 
that specification number will be given, otherwise the com- 1700 > hr oil 1325 
Speen WEEe: ghee 12 | 1$hr.at | 1325 in| 20he.at | (Aire | — 
*‘ Where a range is given, it is due to an expected variation in 1700 3 hr. 1325 cool ) | 
+t composition or in the degree of thermal of mechanical treat- 16 15 hr. at | 1525 in — 1525 into | 2 hr. at 
+ ment 1700 2 hr. oil 1325 aaseoe 
oan © Torsion strength x1000 (psi.) bs 15 hr. at ys in — 1525 _ 4 i’ j 
ses 1700 2 hr. oi | 132 4 
ao * Abbreviations used in this table: 16 15 hr. at | 1325 in | 20 hr. at ( Air- has 7 
r] HR, Hot Rolled; CR, Cold Rolled; Quench. or Q, Quenched 1700 3 hr. 1325 cool ) | 2 
a Table of Chemical Composition (In Percent) Annest. \Mermetiz.| Quench | Temperiag 1 
[ Foot Graph | Temp. Temp. From- Temp. (Remarks 
L] note | Total | itic | se Se ~—_ — | imi 
a No. |Carbon|Carbon| Mn Si Ol i Others 80 1450 7 +e baie As? ei 
jae8 * | 1.75-| — | 0.40 |0.85-.| 0.12 | 0.20 — * — — |1600intoo} 1100 | — 
4th 2.30 1.20 water 
TT °* 1245| —i— 1146 | — | — — 1450 — — —_ — 
eae © | 281 Lee bo [14 — | — | Mo 0.49 4 — — | 1600 into} 1100 _ 
TTT ae 2.50 | 1.50 | 0.74 | 0.79 | 0.09 | 0.04 — i — 
on8 * | 2.98 | 2.25 | 0.51 |1.99 | — | 043 | Ti 0.05 a -— ee a 2ce8 
4 *» | 3.12 | 2.44] 044|218 |0.10 |063| — to 900 
san 3.52 | 3.41 | 1.01 [2.55 | 0.068 | 0.215 -— ' oil = 
Ho * | 3.28 | 2.47 | 0.95 |2.19 |0.10 | 0.17 | Mn 0.95, © | 1450 dg — hen -- ia 
2 | | | Cr 0.42 a ~~ — | 1600 into} 1100 — ; 
*° 61265) — | 1.181248 | — | — | Ni 1.21, | oil a 
Mo 1.15, 42 cDe Bae ar its ¥ 
t hn Ms py ee 1600 into 900 — if 
an « |3.24| — | 0.43 [141 | — | — | Ni 130, | | ast : 
++} Cr 0.21 net ws 
aH * 1276) — | 0.75 |2.07 | — | — | Ni 157, - m her oe ch 
nae Mo 0.69 “a7 = es | 
eee - 3.36 | 2.39 | 0.92 | 1.22 | 0.11 0.12 | Ni 1.87, 
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Many of the major advances in alloy 
welding come from the Arcos Research 
Department. A highly trained professional 
staff of physicists, chemists, and metallur- 
gists is constantly at work on the problems 
of industry. The problems they solve are 
many and varied . ..a fabricator is guided 
to standardize on the proper electrode for 
a critical job...a specific metallurgical 
requirement is met ...an electrode is devel- 
oped for a new alloy steel...corrosion resist- 
ance of weld metals is constantly checked. 





Experiment 625 


Metallurgi 


Premature 


Specimen No. 8-E-7 


f 
al Investigation © 
Creep Test Failure, 











Arcos research means better alloy elec- 
trodes every day in the year. It means 
that you have a competent source of relia- 
ble information available for the solution 
of your particular welding or electrode 
problems. 

Constant research on special problems as 
well as on Arcos standard electrodes means 
that Arcos trade-names CHROMEND 
(one of the lime-type coatings for DC) 
and STAINLEND (titania coating for AC - 
DC) may be specified with full confidence. 


WHEN YOU THINK OF ARCOS, THINK OF ACTIVE RESEARCH IN ALLOY WELDING 






IREOS 


ARCOS CORPORATION -308 GULF BUILDING. PHILA. 2, PA. 
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MATERIALS 





Successful alley welding 
often depends on having 
complete, correct infor- 
mation. Here is a text 
book in wall chart form 
— the Arcos Reference 
Chart on Alloy Welding 
A copy will be sent you 
On request. 





& METHODS 








Preventing Scale With a “Semi-Pack”’ 


by R. B. Seger, 
Lindberg Engineering Co. 


There are many ways of preventing 
scale during heat treatment. One method 
that can be used when atmosphere fur- 
naces are not available is the ‘“semi-pack” 
method. Actually, as the name implies, 
the work is packed into a container, but 
instead of being surrounded by packing 
compound, it is surrounded by the atmos- 
phere generated from the small quantity 
of charcoal in the bottom of the pot. 

Two fire bricks are placed in the con- 
tainer. The container can be made of 
ordinary low carbon steel, but for repeated 
runs should be of alloy steel such as 35% 
nickel-15% chromium type. 

Charcoal is sprinkled around and be- 
tween the bricks. For best results, the 
charcoal before being used should he 





rears about to be “semi-pack” hardened. 
harcoal has already been sprinkled 
round the bricks. 
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heated to about 1600 F to drive off the 
volatile matter and water vapor to prevent 
decarburization. The work must not be 
allowed to contact the charcoal. 

With the cover on the container the 
work can be charged directly into the 
furnace on the first heat. Thereafter, a 
500 to 700 F preheat is recommended. 
Heating time in the pack is somewhat 
longer than open fire heating. Generally, 
furnace temperature must be run 25 to 
50 F higher than the desired work tem- 
perature in the pot. 

On small parts the charcoal will last 
for several heats, and need not be replen- 
ished until it is nearly spent. 

This method can be applied to most 
steels hardening below 1800 F. Although 
this is neither an economical nor practical 
method for production heat treating, it is 
quite suitable for the occasional job. 


Courtesy of “‘Heat Treating Hints"’ 


Infrared Spectroscope 
by Donald K. Coles. 


Westinghouse Research Laboratories 


Not only will the infrared spectroscope 
prove valuable in its practical applications 
to industrial processes, but as a pure fe- 





search tool it should enable scientists to 
uncover hitherto unknown facts about 
molecular structures and provide funda- 
mental data such as led to the development 
of the X-ray, radar and atom splitting. 
The instrument is particularly effective 
with oil, chemicals and plastics. 

The infrared spectroscope with its in- 
visible beam of light “fingerprints” each 
component of the material and does its 
work many times faster and more accurate 
than any previous method. A sample of 
the studied material is placed in a special 
holder. Then a beam of infrared light is 
directed through it by heating a silicon 
carbide rod to an incandescent glow. 
Highly polished mirrors and _ special 
prisms guide the light along a 30-ft. long 
zigzag path to highly sensitive receivers 
that convert the light into electrical cur- 
rent, amplify it, and record the informa- 
tion with an electronic pen on a chart 
outside the machine. 

Molecules that make up all matter 
vibrate at certain characteristic frequencies 
—millions or even billions of times a sec. 
The spectroscope quickly ferrets out this 
frequency by “tuning” the frequency of 
the infrared beam to that of the material 
under study—just as one tunes a radio 
set to the frequency of the station wanted. 

When the two vibrations coincide, the 
material absorbs the infrared beam, which 
is recorded on the chart by a moving pen. 
The operator matches this frequency 
against a standard previously determined 
and thus identifies the material as accu- 
rately as fingerprints reveal human ideri- 
tity. Any impurities are detected instantly. 
The infrared is, of course, the most mod- 
ern of spectroscopes. 
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For Fast Downhand Welding of Heavy Equipment 


Thoroughly proved in a wide variety of 
applications, Murex Type FHP elec- 
trodes are outstanding because of the 
high currents at which they operate 
and the excellent, sound weld metal 
they produce. They are especially suited 
for deep groove welding, the making of 
both positioned and horizontal fillet 
welds and other downhand work. 


The rapid deposit rate and good 
penetrating properties of these rods 
have helped to reduce welding costs 
and improve the quality of welds used 
in fabricating large frames, housings 
and bases for machine tools, tank and 


pressure vessels and other heavy units. 
In addition to being easy to handle, 
Type FHP may be used on either direct 
current, straight or reverse polarity, 
or with alternating current. 


More complete information about 
these and other Murex electrodes may 
be obtained by writing to the Metal & 
Thermit office nearest you. Our repre- 
sentatives will be pleased to show how 
easy this Murex FHP electrode works 
and how well it performs on heavy jobs. 
METAL & THERMIT CORPORATION 


120 Broadway, New York 5, N. Y. 
Albany + Chicago+ Pittsburgh « So. San Francisco «Toronto 
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Rotary Fixture for 
Brazing Cutting Tool Tips 


by William E. Benninghoff, 
Tocco Div., Ohio Crankshaft Co. 


A handy fixture has been developed for 
induction heating equipment to greatly 
speed up the brazing of tungsten carbide 
tips to cutting tools. A rotary fixture, it 
was designed to hold the tools during the 
brazing operation. The fixture is a transite 
block 6 in. in diam. with a 14-in. face 
mounted on a revolving spindle attached 
to an upright support. It can handle 20 
tools ranging in size from 4 in. to 34 
in. square and of moderate length. 





View of rotary fixture for brazing tips to 
cutting tools, with tools in place ready 
for brazing. 


Three bolts hold the rotary block,-which 
can be removed to allow for a change in 
size of shank. Since the mechanism of the 
fixture is attached to a stationary bracket, 
an adaptor plate is used when changing 
to another size. The tools are held in the 
fixture by spring tension. 

The operator rotates the block manually 
to allow each tool, in turn, to enter the 
field of the inductor coil, where it becomes 
heated. The tip is “wiped” in place by 
the operator during the heating, after 
which the tool passes down and out of the 
inductor. Because the flux is sufficiently 
adhesive, it is not necessary to hold rhe 
tip in position by any other means as the 
tools pass into and out of the inductor. 
Held by mechanical tension until it arrives 
at the vertical, the tool is released automa- 
tically from the fixture. 


Testing Temperature by Alloy Colors 


by A. J. Nerad, 
General Electric Co. 

A chromium cobalt alloy shows a 
marked color change for every 25 degree 
Centigrade change in temperature from 
00 C to 700 C, then reverts back to its 
original color and begins the color scale 
over again in a higher range from 725 
to 900 C (1652 F). By making gas tur- 
bine parts of this alloy, the operating 
temperature of a turbine has been ascer- 
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tained for the first time and by General 
Electric engineers. There will probably 
be other adaptations of this color-chang- 
ing alloy. 

The alloy changes color when being 
oxidized under heat. Unlike other metals, 
however, it oxidizes so slowly at higher 
temperatures that each color change oc- 
curs regularly at 25 deg. intervals. On 
the basis of 1-hr. heat treatment, the 
alloy at 500 C turns a light straw color; 
at 525 C, a straw color; at 550, a bronze 
hue; at 575, purple; at 600 dark blue, etc. 

It turns light blue at 700 C and, theo- 
retically, should next turn grey. However, 
at 725 it reverts back to a light straw 
and begins the procession over again. 
It begins to show greying tendencies at 
925 C. Interference colors of the alloy 
change as the thickness of the oxide film 
changes, until the film becomes so thick 
or irregular that no color is transmitted 
through it to be reflected. By now the 
metal is no longer useful for measuring 
temperature. 

The film of oxide on the alloy increases 
in thickness only two and one-half bil- 
lionths of an in. at every 25 deg. change 
in temperature. 


Assembly by Chilling, 


Heating and Pressing 


by A. F. Denham, 
Colonial Broach Co. 


An ingenious set-up combining severe 
freeze, heating, and hydraulic presses for 
assembling eight steel sleeves in the bores 
of a V-type cylinder block has been in 
use by a well-known engine manufacturer. 
The process was worked out in cooperation 
with Colonial Broach Co., Detroit, who 
designed and built the special assembly 
presses used. 

The steel sleeves are cold-treated by re- 
frigeration at the same time the blocks 
are being heated. The chilled sleeves are 
pressed in two at a time on a dual Colo- 
nial press (Fig. 1). The cylinder b!ock 
is indexed into position for each subse- 
quent pair of sleeves. Spring loaded 
plungers, which contact index grooves on 
the side of the fixture slide, insure 
alignment. 





Fig. 1—The chilled sleeves being pressed 
into the cylinder block. 





When block and liners return to room 
temperature after this operation, the liners 
assembled develop a tendency to “crawl” 
up out of the bores. It thus is necessary to 
“set” the sleeves after cooling. For this 
the special press shown in Fig. 2 is used. 
This press operates on a combination of 
hydraulic pressure and impact. The platen 
is inclined so as to automatically align 
each row of bores with the plunger of the 
press. Locating stops in the raised strip 
on the platen position the cylinder block 
for each sleeve. 





Fig. 2—This press is used for “setting” 
the sleeves in the bores after cooling. 


To set the sleeves, hydraulic pressure is 
applied by a piston in the ram. At the 
same time, air pressure lifts a weight 
above the hydraulic piston. At the top 
of the column, the weight is tripped and 
dropped on the hydraulic piston plunger. 
This produces an additional impact load, 
which drives the sleeve and sets it in 
the cylinder bore. 


Westinghouse engineers recently ran to 
earth the reason for a most mysterious 
but also annoying local epidemic of exces- 
sive gear wear. As so often the case, the 
cause was a simple one. Fly ash or other 
abrasive dust was getting into the lubri- 
cating oil. That hard dirt particles in 
gear lubricant are not good is not a new 
idea, of course. But it had not been gen- 
erally appreciated how little abrasive dust 
—fly ash, ore dust, or even log-bark dust 
—need be present for consequences to be 
serious. In one case, gears of a turbine- 
driven induced draft fan were wearing and 
becoming noisy in the matter of days. 
Analysis of the lubricating oil indicated 
a small amount of fly ash. Applying ade- 
quate oil filters completely solved the 
trouble. 

—Westinghouse Electric Corp. 
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Measuring Sheet Metal Thicknesses 
With Air Pressure 


A new type instrument gage operating 
on the pressure principle has been devel- 
oped to measure thicknesses of sheet metal 
stock. It is also applicable for the inspec- 
tion of the bonds between laminar layers 
of laminated materials. 

The gage consists of an inverted cup- 
shaped shell with a top wall of transparent 
material and the bottom rim edged with 
a rubber gasket. Mounted inside the shell 
is a dial indicator equipped with a stem 
reaching to a spherically shaped foot, 
which, when the instrument is being used, 
rests against the metal sheet surface. 

A valve in the top of the case is con- 
nected to an exterior pump so that the air 
inside the gage can be withdrawn or the 
pressure reduced to any desired or prede- 
termined amount. The dial of the gage is 
of conventional design which measures 
thousandths of an in. as the foot is pushed 
upwards. 





The gage in position on a sample to 
measure the metal thickness. 


To use the gage it is placed on the area 
to be inspected, the valve is opened and 
the air inside the instrument allowed to 
reach normal atmospheric pressure. A 
reading is then taken which acts as a 
“standard” for the test. With the.walve 
again closed, the air is evacuated thus 
reducing the pressure on that side of the 
sheet. Because of the difference ‘in pres- 
sure, the sheet metal is deflected upwards, 
pushing the foot of the gage up. This 
deflects the dial on the gage, giving an 
indication of the metal thickness. 

The instrument may be so calibrated 
for laminated materials being inspected 
that for a particular material a deflection 
of certain degrees can be readily inter- 
preted as a faulty bond in a particular 


layer. 
Courtesy of The Glenn L. Martin Co. 


In a certain soldering job ordinary 
methods, such as using an iron, an open 
flame, or induction heating to melt the 
solder, was impractical. Some way had 
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to be found by Bell Laboratories and 
Western Electric to anchor tiny wafers 
of quartz crystals, some only Ve-in. square, 
gently but firmly in place. They must be 
mounted solidly so that they touch noth- 
ing except two to eight lead wires which 
must be attached to an exact spot on one 
surface of the crystal. The answer was 
a hot air soldering fixture that may be 
adjusted to accommodate many sizes of 
crystals. The time interval must be short. 
A fine stream of heated air offered the 
only solution. 


—-*Research and Engineering,” 
Western Electric Co. 


Hardening Steam Hammer Piston Rods 


By W. L. Redding, 
for Heppenstall Co. 


More than two years of field service 
testing has indicated to Heppenstall Co. 
that induction hardening of the ram taper 
area of steam hammer piston rods 
makes possible a substantial increase in 
service life. Recognizing that a very large 
proportion of the normal piston rod 
failure is the classic fatigue type generally 
conceded to be caused by repeated tension 
stress and starting at the metal surface, the 
company has put into practice its findings. 

This surface induction hardening of the 
piston rod ram taper has for its principal 
object the alleviation of service failures 
caused by metal fatigue in the ram taper 
within the ram, at or near the top of the 
taper. 

Service failures of piston rods usually 
start on the surface of the rod, usually 
at some stress raising point such as a tool- 
mark, nick, groove, or a misfit between 
rod and ram. The failure progresses from 
the surface inwardly until the section of 
the rod is so decreased that it can no 
longer resist the direct stresses encoun- 
tered in service. 

Heppenstall recognized that this type 
of failure was closely related to failures in 
automobile crankshafts. Surface induction 
hardening of these has greatly increased 
their service life. Heppenstall decided that 
an induction hardening of the surface was 
desirable, in addition to the conventional 
heat treating of the piston rods. 

With the Ohio Crankshaft Co., a 
method was found whereby piston rods 
could be given a case hardening on the 
ram taper surface. The initial tests were 
conducted with the piston rods in a hori- 
zon position. Heppenstail now has in- 
stalled a vertical induction heat treating 
apparatus that has definite processing ad- 
vantages. 

A heat treated, completely finished and 
ground piston rod, suitably preheated, is 
inserted in the new specially constructed 
machine. A water-cooled induction heat- 
ing unit is slipped around the ram taper 
end. The rod is revolved at a speed com- 
mensurate with its size and the desired 
heating rate. 

A pass is then made with the induction 
heating ring and quench spray. The rod 
surface is raised to 1600 F, and is pro- 








gressively hardened on the surface by the 
immediate impingement of a traveling 
cold water spray attached directly beneath 
the induction ring. 

This surface induction hardening prog. 
ess produces a hardened case approximate. 
ly 3/16-in. deep from the surface of the 
ram taper inwardly and extending to g 
point slightly above the end of the taper, 
If desired, a rod may be produced thar js 
surface hardened throughout its entire 
length. 

The effect is to produce a compressive 
stress in the skin which aids in counter. 
acting tensile stresses that develop and 
which lead to service fatigue failure. As 
an example, should the surface tensile 
stress during service be approximately 
40,000 p.s.i. which, if repeated, would 
cause progressive failure, and should the 
hardening process induce a compressive 
stress of 60,000 p.s.i. in the surface metal, 
the latter stress induced by the surface 
hardening treatment will counterbalance 
the 40,000 p.s.i. tensile stress that results 
from service stresses, and will leave a 
residual 20,000 p.s.i: compressive stress in 
the surface material. Under such condi- 
tions tension fatigue fractures will not 
initiate. 

A typical rod, so hardened, will show a 
hardness through the cross section of 495 
BHN on the surface, 302 at a depth of 
4 in., 295 at 34-in. depth, and 285 at 
the center. The protective hardening of 
the ram taper surface does not change the 
ductile, yet high strength center portion 
which is necessary to withstand impact 
stresses. 

Before placing these improved piston 
rods on the market, Heppenstall Co. 
tested them in steam hammers having 
from 8,000- to 35,000-lb. capacity. In 
one drop forge company, where a 10-in. 
diam. conventional rod averaged 210 
working hr. in a 35,000-lb. hammer, the 
induction surface hardened rod served for 
598 hr. In another plant, when installed 
in a 12,000-lb. hammer, the recently de- 
veloped piston rod served for 434 hr., as 
contrasted with a 254-hr. average life for 
the conventional piston rod. Less surface 
galling was also noted. 





A view of the vertical induction heat 
treating apparatus. 
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Ferrous Metallurgical Research—Army Ordnance 
Condensed from “Journal of Applied Physics’ 


The laboratory of the Watertown Arsenal, 
Watertown, Mass. has been established as 
the agency of the Ordnance Department 
primarily responsible for research and de- 
velopment in the field of ferrous metal- 
lurgy. One of the chief problems in this 
field is to develop a more complete under- 
standing of the plastic flow and rupture 
properties required in’ ordnance steels, 
and the means by which these properties 
may be most efficiently obtained. 

Every metal has, at least in concept, a 
fracture stress and a flow stress. This re- 
sulted in the establishment of a quantita- 
tive equivalence between the effects of 
strain rate and temperature on the be- 
havior of steels. This has permitted the 
evaluation of the effect of strain rate on the 
behavior of steel as a function of metal- 
lurgical variables. 

It has been demonstrated that the tem- 
pered martensitic structure, as contrasted 
to structures involving preferred orienta- 
tions of carbide, is associated with a frac- 
ture stress behavior which, in relation to 
flow stress, is comparatively unaffected by 
adverse conditions, such as high strain 
rates, low temperatures, and multi-axial 
stress applications which tend toward brittle 
failure. Additional research proved the 
superiority of the tempered martensitic 
structure in steel for critical ordnance ap- 
plications. 

A concentrated effort has been made 
to arrive at a complete understanding of 
the nature of temper brittleness and its 
effect upon the properties of steel. Efforts 
are also being directed toward acquiring 
information which will make possible the 
synthesis of steels for fully hardened parts 
of any size. 

The qualities required for the optimum 
performance of armor-piercing projectiles 
have been established, and progress has 
been made in achieving improved per- 
formance in the production of projectiles 
of artillery sizes through the application 
of these principles. 


1356 


A recent study of the mechanisms of 
the transformations in steel has proved that 
alloying elements affect the rate of trans- 
formation to pearlite by rendering inef- 
fective the sites within the lattice that are 
capable of nucleating the reaction. The 
constants that govern the effect upon the 
rates of transformation to pearlite and bain- 
ite have been determined for the individual 
alloying elements. 

Electrical strain gages have been ap- 
plied to the measurement of strains in guns 
under firing conditions. Other programs 
are devoted to the mathematical solutions 
of problems in the design of gun tubes and 
breech rings. 

Demonstrations provided information by 
which the cast and rolled armor industries 
accomplished complete transition to low 
alloy types of steel within five months. 
Studies were made that determined the 
essential characteristics of armor and de- 
veloped simple tests by which these quali- 
ties can be controlled. Research has been 
conducted to determine the characteristics 
required in thin armor to afford protection 
against shell, grenade and bomb fragments. 

Research in metal arc welding has de- 
veloped means which minimize the absorp- 
tion of hydrogen during welding, and the 
path is clear to achieve progress in the 
welding of alloy steels with high strengths 
and using electrodes of low cost. Investi- 
gations are under way to determine the 
response of different steels to the com- 
plex thermal cycles resulting from multiple 
pass welded joints. 

Studies have been conducted on methods 
of improving quenching efficiency in the 
best treatment of gun tubes, and‘ innova- 
tions of procedure have been developed 
that materially reduce heat treating costs. 
Manufacturing deficiencies in the making 
of gun carriages and armored vehicles have 
been studied, and corrective measures have 
been instituted. 


N. A. Matthews. J. Applied Physics, 
Vol. 16, Dec. 1945, pp. 780-787. 


Microstructure of Cast Iron 


Condensed from “American Foundrymgn” 


The effects of cooling rates on the mj. 
crostructure, hardness and tensile strength 
of four different cast irons were Studied 
by pouring solid cylinders of differen, 
sizes in sand molds with and withoy 
chills. The compositions of these iron, 
were such that they were gray when poured 
in medium or heavy sections. 

As the cooling fate increases (1) the 
tendency to form massive cementite jp. 
creases and graphitic carbon decreases, (2) 
the pearlite becomes finer, (3) the graph. 
ite size decreases and the distribution 
changes, and (4) the tendency to form 
massive ferrite decreases. With thin sec. 
tions or the use of chills, massive cemen. 
tite begins to form, and a rapid drop in 
tensile strength and machinability occurs 
which is accompanied by an increase of 
hardness. Lowering of the total carbon and 
silicon content decreases the graphitizing 
tendency and increases the cementite sta- 
bility. Thereby the- formation of coarse 
pearlite, large graphite flakes, and massive 
ferrite are restricted and the irons have 
improved tensile strength and higher hard- 
ness, especially in thicker sections. 

In regard to heat treatment, full an- 
nealing will eliminate massive cementite 
and promote the growth of ferrite areas 
with corresponding loss in hardness and 
improved machinability. Stress relief an- 
nealing imparts substantially no change in 
microstructure, tensile strength, or hard- 
ness but is beneficial in that it relieves 
stress and reduces distortion of finished 
parts. 

Quenching and tempering result in im- 
proved strength through formation of mar- 
tensite, bainite, etc. in the “steel” matrix. 
The effects of cooling rates and heat-treat- 
ments on final microstructures and physical 
properties may be modified by the in- 
fluence of alloying elements on the graphite 
and matrix. 

Because of variation in microstructure 
with cooling rate, it is important to notice 
that a tensile strength test on a test bar 
represents only the tensile strength of sec- 
tions of a thickness similar to that from 
which the bar was taken. Heavier sections 
in the casting will have a lower tensile 
strength per unit of area and also lower 
hardness. A test-bar in the “as cast” con- 
dition is of little value in estimating the 
strength or hardness of a casting that will 
be subsequently heat treated. 


—W. E. Mahin & H. W. Lownie, Jr. 
Am. Foundryman, Vol 9, 
Jan. 1946, pp. 20-28. 


The Effect of Stresses 
on Fatigue of Aluminum Alloys 


Condensed from 
“The Journal of the Institute of Metals” 


This paper is divided into four parts: 
rotating-cantilever fatigue tests of two 
wrought and one cast aluminum alloy; tests 
on tubes with external annular notches; 
tests dealing with the effect of residual com- 
pressive stresses at the root of an annular 
notch; and fatigue tests on single spot 
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Exhaustive tests prove that castings and forg- 
ings of Magnesium alloys containing a small 
percentage of Cerium* are definitely superior 
at elevated temperatures. For full details 
and industrial applications write us on your 
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welds, some of which were pre-loaded j, 
the direction of the ‘subsequent app) ication 
of the fatigue loads. 

In the first case the stresses had |ix|, 
effect on the fatigue strength of phi, 
(un-notched) specimens of wrought mate. 
rial. On specimens having annular notche, 
increases were obtained of up to 80% above 
the strength of samples not under residy,a| 
stresses. In the third study the stresses wer, 
induced by pre-loading the specimen j, 
tension, thus improving the fatigue prop. 
erties 100% in the rotating-cantilever tes 
The fatigue strength of pre-loaded spo 
welds increased 50% over original weld; 
under fluctuating shear stresses. 

The main conclusion is that under the 
complex stress conditions at the root of 
the annular notch, compression stresses— 
whether applied by quenching or mechan. 
ical action—may result in an extremely 
large increase in fatigue strength. It is as. 
sumed that an increase of strength is, in 
fact, the result of a residual stress and that 
effects of other differences are small. 

Measurements made on test pieces before 
and after pre-loading have shown that the 
change of shape of the notch was very 
small. As to the effects of cold work on 
the fatigue properties, it has been shown 
that for test pieces without notches, cold 
work by stretching after heat-treatment 
tends to have little effect on the fa- 
tigue strength of extruded duralumin-type 
material. 

For aluminum alloys of the types deal 
with it is assumed that quenching from 
heat-treatment temperature into water 
room temperature will induce internal 
stresses of appreciable magnitude in sam 
ples of the dimensions used. For simple 
shapes the stresses will be compressive on 
the surface and tensile in the core, and their 
actual values may be expected to in- 
crease, within. limits, with increasing size 
of specimen. 

Studies of the tubes revealed that in 
the heat-treated and quenched state the 
stress is a longitudinal compression on the 
outside, with a corresponding tension on 
the inside, both of fairly large magnitude 
(the last operation had been heat-treat 
ment, with no further mechanical action 
applied). The heat-treated and sunk ma- 
terial shows high tensile stresses on the 
outside and compression on the inside 
(these tubes were heat-treated when the 
outside diameter was 0.687 in. and then 
reduced to 0.625 in. by a heavy sinking 
pass). 


—G. Forrest. J. Inst. Metals, 
Vol. 72, Jan. 1946, pp. 1-17 


Heat Treatment and 
Endurance Limit of Cast Iron 


Condensed from “American Foundryman 


Considerable information is available on 
the heat treating of gray cast iron to imcrease 
tensile strength, but the effect of this treat 
ment on the endurance limit has been 
largely neglected. Also the effects of si 
of section and original microstructure 
the final heat treated tensile strength at 
endurance limit is an open field for 1 
vestigation. Moore and Picco are the on 
ones who have reported results on th 
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Are you looking for maximum tough- 
ness, the ultimate in hardenability per 
dollar of cost, or an analysis which 
lends itself to close hardenability con- 
trol? These are but three of the many 
factors that govern your choice of alloy 
steels. 

There is no one analysis that is best 
for all applications. But, whatever your 
problem, you can be sure of getting the 





right alloy steel from Bethlehem. 
Single, double, or triple . . . Bethlehem 
makes them all. 

If in doubt as to the proper steel 
for your job, don’t hesitate to call 
upon the services of Bethlehem metal- 
lurgists. They will be glad to give you 
every possible help on questions of 
analysis, heat-treating, machinability, 
and applications. 





BETHLEHEM STEEL COMPANY. Bethlehem, Pa. 
Bethlehem Pacific Coast Steel Corporation, San Francisco 
Bethlehem Steel Export Corporation, New York City 


* BETHLEHEM ALLOY STEELS * 
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with iron or steel can produce castings that resist corrosion, 
heat and abrasion to a remarkable degree . . . all of which 


is no news to you. 


But what you may not be familiar with is our experience 
i in producing high alloy castings and the facilities at our 


modern and well-equipped foundry. 














We're in position to turn out and finish to any degree de- 
sired chrome-iron, chrome-nickel and nickel-chrome static 
castings up to about 4 tons in weight. We can produce 


centrifugally cast pipe up to 16 feet in length and from 
| 2% to 19 inches O.D. 
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effect of heat treatment on an endurance 
limit. 

They ran endurance limit tests, both j, 
reverse bending and in torsion, on ’ 
mens taken both in the as-cast and hey. 
treated condition on gray cast iron ¢op. 
taining: 3.07 carbon, 1.26 silicon, 099 
manganese, 0.08 sulphur and 0.15% phog. 
phorus. Though they obtained a 58% 
increase in tensile strength, there is only 
a 19% increase in the endurance limit jp 
reverse bending and a 30% gain in torsion 

The author ofthis paper investigated 
material for cast crankshafts of Mechanite 
iron. Two chankshafts were cast of the 
processed cupola iron, analyzing: 2.84 cay. 
bon, 1.40 silicon, 0.67 manganese, 0,1] 
phosphorus, 0.059 sulphur, 1.69 nickel, 
0.16 chromium, 0.46 molybdenum, and 
0.15% copper. The chromium and copper 
were residuals in the scrap. 

One of the crankshafts was cooled to 
room temperature in the mold; the other 
was shaken out of the mold when it reached 
1600 F and cooled in still air to room tem. 
perature. Four kinds of heat-treatment were 
given as follows: 

(1) Heat slowly to 1600 F, hold 2 hr, 
quench in oil, reheat to 1050 F for 2 hr, 
and cool in air; (2) heat slowly to 1600 F, 
hold 2 hr., oil quench to 900 F, hold at 
900 F 16 hr., cool in air; (3) heat slowly 
to 1600 F, hold 2 hr., oil quench to 650 F. 
hold at 650 F for 16 hr., cool in air; and 
(4) cool in mold to 1600 F, strip from 
mold and air cool, then stress relieve at 
1050 F. 

The conclusions reached are that heat 
treatment to obtain high tensile strength 
does not give a proportionate increase in 
endurance limit, thus confirming Moore and 
Picco. The normal harden-and-temper heat 
treatment to attain high tensile strength 
does not necessarily produce any increase 
in enduiance limit; in fact, it may be 
lowered. 

The original as-cast structure has a pro- 
found influence on the endurance limit 
obtained after heat treatment. Unfavorable 
structures in which the combined carbon is 
segregated apparently can give a lower en- 
durance limit than the original as-cast 
condition. 

The nickel-chromium-molybdenum gray 
irons with but little free cementite can be 
heat treated to an acicular structure with an 
increase in endurance limit, but the in- 
crease is not in proportion to that of the 
tensile strength. 


—T. E. Eagan. Am. Foundryman, 
Vol. 8, Dec. 1945, pp. 44-53. 


Fracture of Metals 


Condensed from 
“Journal of Applied Physics” 


An understanding of the fracture of 
metals might lead to an increase in the 
strength level to which metals may be 
raised without danger of fracture. 

Ludwig was’ the first to recognize that 
the stress at fracture of ductile metals is 
the fracture stress not of the original meta! 
but of the metal after having suffered con 
siderable strain. The concept of virtua! 
fracture stress, or the tensile stress neces 
sary to fracture if further plastic deforma 
tion does not occur, was then introduced 
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Pressure Valve by Farris Engineering Co. 





What you can do with 


STAINLESS STEEL BARS! 


Used with corrosive chemicals, this high pressure relief valve is rated to 
10,000 pounds. It’s made wholly from stainless bar stock... note the variety of 
applications. For extra corrosion resistance both seat and disc are type 316; 
where abrasive service is indicated, heat treated type 440C is substituted. The 
stem, top, adjusting screw, and cap are all curned from free machining type 303. 

The spring is a story in itself. To meet service requirements, tempered 
stainless is cold passed 4 times through dies to a narrow range of physicals —then 
precisely coiled to develop a predetermined rating for pressures and overpressures. 

Versatility? You have it and then some with stainless. And the quick avail- 
ability of so many bar types makes it even more useful. Frasse stocks stainless 
in 7 different bar types alone, from type 302 to 440F. In addition to the popu- 
lar 302 and 303, complete size ranges are maintained in types 304 and 316. Or, 
if you require, you can choose type 416—even 440C and 440C-F — right from 
stock, for immediate use. 

You'll find it economical and convenient, when you work with stainless 
bars, to work from Frasse stocks. No need to carry heavy inventories, for one 
thing. And quick delivery on a wide choice of types for another. Call us. 
Peter A. Frasse and Co., Inc., 17 Grand St., New York 13, N. Y (Walker 5-2200) 
3911 Wissahickon Ave. Philadelphia 29, Pa. (Radcliff 7100) 50 Exchange Street, 
Buffalo 3, N Y. (Washington 2000) Jersey City - Hartford - Rochester Syracuse Baltimore 
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Peter A. FRASSE & Co., Ine. 31-L 
17 Grand Street, New York 13, N.Y. 


Gentlemen: 
Please send me your inventory of stainless 


steels immediately available from Frasse stocks. 


NEED STAINLESS? 


Use this latest Frasse Inventory! 











Name 
This latest Frasse stainless inventory lists over 
700 items—right in stock, ready for immediate 
shipment to your plant. Shows actual quanti- Firm ap 
ties, analyses and finishes of quickly available 
bars, sheets, strip, plates, pipe, tubing, etc. Mail 
Address sada ie - 








the coupon or call for your free copy today! 
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@ Hitherto the distribution of O.F.H.C. 
Copper has been restricted to cer- 
tain special end uses such as 
electronics. 


@ O.F.H.C. Copper and a few special 
dilute alloys thereof are now avail- 


able for most uses. 


THE AMERICAN METAL COMPANY, LTD. 


6! Broadway, New York N. Y. 








“Falla Brand” Alloys 
NF NICKEL SHOT 


For Gray Iron 


Nickel added to Gray Iron exerts a number of beneficial 
effects on the castings produced. 


l. Refinement of the grain structure. 
2. Control of chill. 

3. Improvement of machinability. 

4. Increased resistance to wear. 

5. Strength and toughness increased. 


NF NICKEL SHOT is produced in shot form to increase its 


solubility in gray iron. It is possible to add as high as 5% 
nickel in the ladle. 


WRITE TO US FOR DETAILED INFORMATION 


NIAGARA FALLS SMELTING 
& REFINING CORPORATION 


America's Largest Producers of Alloys 


BUFFALO 17, NEW YORK 
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It would be desirable to know the effec, 
of strain, strain rate, temperature, stress 
distribution, structure, and mechanica! hj; 
tory (i.e. fatigue) on the virtual fracture 
stress. 

A relatively simple method is availabje 
for estimating the virtual fracture stres: 
of all metals which are ductile at room 
temperature but brittle at low tempera. 
tures. Specimens are deformed various 
amounts at room temperature, then the 
temperature is lowered so they break with. 
out further deformation. The virtual frac. 
ture stress may be highly anisotropic. 

There is some evidence that the trans. 
verse stress associated with constraints (as 
in the notched bar test) has much less 
effect upon the virtual fracture stress than 
upon the flow stress; therefore, brittle frac. 
tures without deformation are likely to 
be obtained in such tests. The influence of 
biaxial tension on the virtual fracture stress 
is not clear. 

The virtual fracture stress does not in- 
crease as rapidly with decreasing tempera- 
ture as does the flow stress, so brittle frac. 
tures are apt to occur: At high temperatures, 
there may be a decrease of the virtual frac. 
ture stress with time. 

A comparison of the fracture character- 
istics of metallic crystals and those of non- 
metallic crystals is needed. The actual 
strength of crystals is lower than the 
strength computed on the basis of the in- 
teratomic force by at least twice. The only 
way to reconcile the divergence is to 
assume localized regions with much higher 
stresses than the average applied stress. In 
the case of rock salt, the discrepancy may 
be accounted for entirely in terms of sur- 
face notches, but this explanation would 
not cover well prepared metal specimens. 

Information is needed on the hindrances 
to plastic deformation by sharp stress gradi- 
ents and the introduction of stress con- 
centrations by non-metallic inclusions, pre- 
cipitates, slip bands, twin bands and grain 
boundary deformation. An initially ran- 
dom distribution of micro-cracks may be- 
come highly anisotropic upon deformation. 
For certain purposes, non-metallic inclu- 
sions may be micro-cracks responsible for 
fracture, but the matrix must also contain 
origins for stress concentration. 

The amount of stress concentration due 
to precipitated particles will depend upon 
their shape and size. Stress concentration 
is also introduced into the matrix by the 
very fact of plastic deformation. It is 
believed that viscous slip at the grain 
boundaries may cause stress concentration 
and premature fracture. 

In fatigue tests there is an area of high 
stress concentration near the ends of the 
slip bands. The dimensions of this area 
are comparable to the width of the slip 
band. Cracks will not propagate outside 
this area as they are too small to be propa- 
gated by the applied stress. But, successive 
alterations of stress will increase the width 
of the slip band and hence the length of 
the cracks in the areas of high stress con- 
centration at the edges of the slip bands. 
When the cracks become long enough, the 
specimen fractures. Therefore, the progress 
of fatigue is intimately associated with the 
residual stresses along the slip bands. 


J. H. Holloman & C. Zener. 
J. Applied Physics, Vol. 17, 
Feb. 1946, pp. 82-99. 
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FOR SALES APPEAL 


HINING golf clubs that make even 
S a “pro’s” eyes sparkle — rust- 
proof eggbeaters that sell on sight— 
gleaming pots and pans that delight 
a housewife’s heart — lightweight 
streamliners that are sold out months 
in advance—long lasting industrial 
equipment of every kind that manu- 
facturers are proud to call their own. 
They ail attest to the superlative sell- 
ing power of Stainless Steel. 


For Stainless does more than add 
eye-catching beauty. It adds 
strength, toughness and stamina. It 
adds high resistance to heat, wear 
and abrasion. It insures practical 
immunity to corrosion, stain and tar- 
nish. It means easy cleaning . . . long 
life under hard usage . . . goodness 
that cannot wear off. No wonder 
Stainless Steel today, stands at the 
very top in popular preference. 

The permanent good looks, greater 
endurance and superior mechanical 


THAT’S BASED ON ADDED VALUE 








performance that can be obtained 
with Stainless, you can build into 
your product at low cost by the 
proper use of the right grade of 
U-S-S Stainless Steel. 


A service-tested, perfected steel, 
U-S-S Stainless will meet practically 
any application and fabricating re- 
quirement. It is available not only 
in many different analyses but is pro- 
duced in the most complete range of 


U°S°S STAINLESS STEEL 





SHEETS - STRIP - PLATES - BARS - BILLETS - PIPE - TUBES - WIRE - SPECIAL SECTIONS 





AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago and New York 
CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY, San Francisco 
NATIONAL TUBE COMPANY, Pittsburgh 
TENNESSEE COAL, IRON & RAILROAD COMPANY, Birmingham 


United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 
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forms, sizes and finishes obtainable 
anywhere. 


Our engineers are specialists in the 
solving of new and unusual problems 
in the use of Stainless. Their practi- 
cal assistance is backed by the 
laboratory and research facilities of 
the world’s largest producers of fine 
steel. Both are at your service to help 
you use U-S-S Stainless to the best 
economic advantage. 
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Design-uses of plastics, plywood, fi- 
bre, glass, rubber, ceramics, etc. as 
engineering materials. Composite 
metal-nonmetal combinations. New 
forms of nonmetallic materials. 








Trends in Plastics 


Condensed from “The Engineers’ Digest” 


The wartime developments in organic 
plastics have been marked by improvements 
in existing materials and methods, and 
the establishment of entirely new materials 
and fields of activities. 

Demands for high-impact-strength phe- 
nolics brought forth, among others, cord 
filled and sisael fabric filled varieties. Also, 
powdered metals came into prominence. 
Among the new cast phenolics there were 
introduced some quick curing resins capable 
of forming large blocks that could be 
used for tipping cutting tools. 

In the field of adhesives, high and low 
temperature setting phenolics were devel- 
oped to fulfil the demands of the plywood 
molding field. Most noteworthy was the 
wide acceptance of resorcinol-formaldehyde 
as a boil proof bonding agent. 

The superior performance of melamine 
formaldehyde resins as an arc resisting ma- 
terial led to their wide scale application to 
ignition distributor housings for high alti- 
tude aircraft. Chief interest in the water 
soluble urea and melamine formaldehyde 
resins centered upon the adaptation of 
these materials to increasing the wet strength 
of paper. Strip-coatings, developed from 
cellulose acetate-butyrate and from ethyl 
cellulose, were applied to delicate tool or 
machine parts from a hot-melt tank. Poly- 
vinyl butyral was used as a water-proofing 
material for woven textile goods, and poly- 
vinyl chloride-acetate copolymer sheet 
found its way into many instruments and 
into computing panels. 

High temperature resistant modified 
polystyrene compounds indicate the intro- 
duction of polystyrene as a molding materi- 
al capable of taking boiling water. Styrene 
as a new material for the production of 
butadrine-styrene copolymer was the out- 
standing synthetic rubber development. 

Most obvious machine improvements 
were in the molding field where the new 
developments in preheating methods have 
been particularly outstanding. Latest de- 
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signs in compression molding presses re- 
flect the trends toward transfer molding. 
Production machines have also been de- 
veloped for the blow molding of thermo- 
plastic materials. 

A number of new plastic materials made 
their appearance. Polyesters, or unsaturated 
alkyds (liquid and paste-like thermosetting 
materials) are used in the manufacture of 
transparent thermosetting sheets and in the 
production of low pressure or contact pres- 
sure laminates. Silicones are outstanding 
as temperature resisting materials. They 
have made notable contributions as binders 
for glass fabric. 

The applications of polyethylene, par- 
ticularly as electrical insulation, has been 
growing rapidly. Furanes (low viscosity 
liquid resins), produced from furfural and 
furfuryl alcohol, are highly valuable as ad- 
hesives for organic plastics and rubber 
products. They also serve as liquid resin 
impregnants and are useful in the applica- 
tion to plaster of Paris patterns and forms. 

New fields of activity for the organic 
plastics include the post-forming of thermo- 
setting laminates. This method extends the 
possibilities of phenolic laminates from 
flat or tubular stock to include many curved 
shapes. Decorative plywoods are prepared 
through the inclusion of high strength 
papers or colored prints on the face of 
conventional plywood. 

The techniques of low pressure molding 
and laminating have formed a new phase 
of plastics activity, and an entirely new 
activity has commenced in the resin impreg- 
nation of finished plaster of Paris forms or 
patterns. New high strength ‘adhesives 
have made possible the preparation of com- 
posite laminates of sheet metal to various 
woods and plastics or other combinations 
of materials which will increase the fields 
of application of plastics from a decorative 
and utilitarian point of view. 


—John Delmonte. Engineers’ Digest (British), 
Vol. 7, Feb. 1946, pp. 47-50. 





The Vinyl Plastics 


Condensed from “Purchasing” 


The “vinyls” are undoubtedly the mos; 
versatile of the plastics. They also have 
durability and serviceability, to which may 
be added color to enhance attractiveness. 
Among many uses for consumers’ and ip. 
dustrial goods they offer excellent adhesives 
for use on practically all types of materials 
(such as bonding glass to plastic, or plastic 
to metal, or woods, papers, textiles, etc.). 
On sheet metal the coatings will not rup- 
ture or crack in spinning, drawing or 
stamping. 

The vinyls are available as rigid sheets, 
flexible sheets, molding compounds for 
extruding or use in either injection or com- 
pression molding equipment, as elastic 
materials, filaments and fabrics, and in any 
color, transparent, translucent or opaque. 

There are five members of the group: 
(1) vinyl chloride acetate, (2) vinyl ace- 
tate, (3) vinyl butyrals, (4) vinyl chloride, 
and (5) vinylidene chloride polymers. 
There are at least eight large and promi- 
nent companies that make vinyl plastics. 

Polyvinyl chloride, particularly the un- 
plasticized material, had a wide application 
in Germany for injection molding. In 
German chemical process industry it re- 
placed stainless steel for piping, valves and 
vessels. Plasticized material was used 
widely in bristles, sheets and foil. 

Among the outstanding characteristics 
of the vinylidene chlorides are resistance to 
chemicals and solvents, their very low water 
absorption rate, their nonflammability and 
their nonaging qualities. A practical ther- 
moplastic pipe has been on the market for 
some time; it weighs one-quarter as much 
as the comparable sizes of steel pipe. It is 
used in chemical and petroleum plants and 
for disposal lines to carry off waste cor- 
rosive acids. In the electrical power field 
it is used on heat exchangers and rectifying 
units. Pickling solutions have no effect on 
it. It is threaded with standard tools, and 
can be easily ‘““welded” on the job. 

Vinyl rigid sheets may be formed and 
shaped under heat and can be drawn to a 
depth two or three times the size of the 
original. The sheets may be blown, spun, 
swaged or formed around a mandrel into 
complicated 3-dimensional shapes; they may 
be punched, sawed or sheared. 

By the use of plasticizers, flexible mold- 
ing and extrusion compounds are pro- 
duced. They may be injection or compres- 
sion molded. The elastomeric compounds 
may be extruded around wire or cable to 
provide excellent electric insulation. Anoth- 
er group is suitable for industrial fabrics, 
such as filtering cloths, pressed felts and 
sewing threads and twines. The polyviny! 
butyral resins are used as the interlayer 
material in high test safety glass and as 
coatings and adhesives. 

The polyvinyl chloride resin is used prin- 
cipally for flexible tubings, extruded cable 
coatings, gaskets and washers. Outstanding 
among the properties of these resins are 
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ENGINEERING DATA 
ON PLASTICS 


3. PHENOLIC MOLDING 
TEMPERATURES 





The following methods of mold or platen 
heating are used in the plastics industry: 
(1) steam, (2) electricity, (3) gas, (4) hot 
oil, and (5) hot water. All of these may 
be employed satisfactorily. However, sat- 
urated steam is generally preferred due 
to the latent heat of condensation and the 
simplicity of adjustment for various tem- 
peratures. Although hot water is the most 
economical, it presents several difficulties. 


Mold Temperatures 


Mold temperatures depend upon the ma- 
terial being molded, the design and thick- 
ness of the part, method of molding, and 
molding pressures. Generally the temper- 
ature range for phenolics is from 280° F. 
to 350°F. However, temperatures up to 
375° F. are being used, particularly on 
thin, uniform section parts such as closures. 


The lower range of temperatures is rec- 
ommended for mineral-filled materials, 
particularly mica-filled which is tempera- 
ture sensitive and of short flow duration. 
Lower temperatures are also desirable in 
compression molding parts with long 
flow, to prevent the material from setting 
up, particularly where there is a possibility 
of extending the mold closing time above 
30 seconds. 

Furthermore, heavy sections often require 
lower temperatures, especially on fast- 
curing materials, to eliminate the possibili- 
ties of case-hardening the outer surface. 
The effect of various temperatures on cur- 
ing time is quite evident. In checking the 
curing time of a general-purpose material, 
using electrically heated automatic press 
on the part illustrated, the following re- 
sults were obtained: 320° F. 67 seconds, 
350°F. 52 seconds, and 
370°F. 33 seconds. The 
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| om | surface appearance at 
high temperatures is some- 
what inferior to that of 
| parts molded at 320 F. 
and 350 F. 
Temperatures over 
350 F. are not recom- 
mended for parts having 
bosses and ribs, for these 
designs often create 
om "dead end flow,” causing 
a staining of the mold at 
these particular points. 
| This is caused by the lack 
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the final flowing period of the material 

and is most prevalent when loose powder 

is being used. 

The effect of temperatures on molding 

pressures is quite apparent. For example, 

in molding a general-purpose material at 

325° F. and producing satisfactory parts 

at 3945 psi. the test cup mold will close 

in 15.4 seconds. Increasing the tempera- 

ture to 350 F., it will require 17.6 sec- 
onds to close the mold at 2630 psi. Hence 
it is possible to operate the equipment at 

lower pressure or possibly mold a greater 
area in the same tonnage press and also 
save considerable time in curing. 

The curve chart illustrates the difference 
in mobility between mold temperatures 
of 320° F. and 350°F. 

If the mold temperature is too high, the 
following difficulties will be encountered: 
(1) molded pieces sticking to the mold 
surface, (2) dull surface, (3) case-harden- 
ing the outer surface, (4) thick fin, (5) 
sunken surface caused by the material set- 
ting up on the land area, (6) staining of 
the mold, and (7) blistering due to case- 
hardening. 

If the mold temperature is too low, the fol- 
lowing difficulties will be encountered: (1) 
molded pieces sticking to the mold surface, 
(2) blistering due to undercure, (3) warped 
pieces upon ejection, (4) ejector pins pierc- 
ing through due to insufficient rigidity, 
(5) poor mechanically, and poor chemical 
resistance, and (6) poor production effi- 
ciency. Durez Plastics & Chemicals, Inc., 
95 Walck Rd., N. Tonawanda, New York 
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KAYKOTED metal products are preserved from rust economically whether 
they weigh one pound or ten tons or more. 


Some of the products which benefit 
by being KAYKOTED are: Air- 
Conditioning Conduits, Automobile 
Exhaust Pipes, Cement Building 


KAYKOTE 


ECONOMICAL Blocks, Metal Roofing Shingles. 
Radio Parts Chests, Transformer 

URAB Cases, Ammunition Boxes, Aircraft 
” = Heaters, Steel Coal Cars, Metal Sid- 
ing, Gas Heaters, Pipe Lines, Mani- 

INORGANIC folds, Ash Cans, Pottery. Stoves 


and Tile. 


We invite metal products manufacturers to submit articles to our 
laboratory to be KAYKOTED and returned to them with a complete 
report. Laboratory samples should not be larger than 12” x 12” x 48”. 


KAYKOTE DIVISION 


KRAUS RESEARCH LABORATORIES - Sparks - Md - 


West Coast Distributor: INDUSTRIAL COATINGS CO., 361 W. Maple St., Glendale 4, Cal. 
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their unusual chemical inertness and re. 
sistance to corrosion. One of the serie; js 
good for plating rack and tank linings. 


—G. E. Henry. Purchasing, Vo). 20 
Feb. 1946, pp. 115-119 


Effects of Humidity and Fungi 


Condensed from “The ASTM Bulletin’ 


Experiments were begun two years ago 
to determine the decrease in insulation re. 
sistance of methyl methacrylate, glass. 
bonded mica, glass mat laminate phenolic, 
phenol fabric, phenol fiber, and wood- 
flour-filled phenol plastic during prolonged 
exposure of the plastics to fungi and 97°, 
relative humidity at 25 C. The same plastics 
with fungi present are exposed also to 87, 
76, and 52% relative humidity to study 
their recovery, and then re-exposed to 97% 
relative humidity. 

Samples with cleaned surfaces and with 
varnished surfaces wefe dried and then ex- 
posed to fungi and high humidity. The 
insulation resistance to the formation of a 
fungus network on methyl methacrylate is 
determined at 87, 76, and 52% relative 
humidity. 

Fungus growth occurred on all the test 
specimens except those with cleaned or 
varnished surfaces. The insulation resistance 
may be so rapidly affected by water ad- 
sorption or condensation, that any further 
adverse effect by fungus growth is negligi- 
ble. Measurements of the insulation re- 
sistance of a piece of stock methyl meth- 
acrylate show that condensed water will 
cause an immediate reduction. If conden- 
sation occurs on a plastic which neither 
absorbs nor is wetted by water, it is found 
that when the surface is contaminated by 
water absorbing alien material there is a 
greater ultimate effect on insulation re- 
sistance. 

The decrease in insulation resistance is 
retarded by varnish. Use of the varnish 
should be restricted to the critical portions, 
especially at the contact ends of wire and 
the surface of terminal strips, and elimi- 
nated from wiring in cable forms. Degra- 
dation is due entirely to moisture. At- 
tempts to use fungicides in inherently inert 
plastic materials should be discouraged. 

The rate of recovery of insulation te- 
sistance depends on the composition and 
structure of the materials. None of the 
plastics is permanently affected by expo- 
sure to fungi and high humidity. Cleaning 
of surfaces and removal of moisture re- 
store the insulation resistance to its original 
high value in every case. 

Water adsorption and absorption, not 
fungi, are the critical factors in the de- 
terioration of the insulation resistance of 
these plastics. Maximum operating life of 
equipment under adverse conditions can be 
insured by selected insulating materials 
that adsorb and absorb the least water; 
using thoroughly dried, hermetically sealed 
apparatus on components; designing equip 
ment with heaters; and proper design, pack- 
aging, storage, and maintenance. 


—John Leutritz, Jr. & D. B. Herrmann. 
ASTM Bulletin, No. 138, 
Jan. 1946, pp. 25-32. 
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CELANESE" PLASTICS 
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A National Cash Register is built for hard wear. 
It is designed to stand up to the punishment 
of fast starts and quick stops, and may record 
as many as 30 million sales in the course of 
its lifetime! That is why the best engineering 
skills and the finest materials must go into the 
manufacture of these modern machines. 


The Celanese plastic items shown on this page 
are working parts of National products, both 
cash registers and accounting machines. They 
are manufactured in several different ways, 
and full advantage is taken of the qualities 
of the material and the benefits possible 
in plastics production. Some are injection 
molded in multiple cavity molds, others 
compression molded. Fabricating methods 
to produce the finished parts include lami- 
nating, machining, cementing and inking of 
recessed lettering. 





In your product planning, the advice of our 
technical service staff may indicate how and 
where you can use plastics most effectively. 
The war experience of Celanese plastics can 
give you new insight into what these materials 
can do in improving products and reducing 
costs. Celanese Plastics Corporation, a division 
of Celanese Corporation of America, 180 Mad- 
ison Avenue, New York 16, N.Y, *Ree. U.s. Pat. of. 
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LUMARITH Cellulose Acetate 


Ethyl Cellulose 


FORTICEL' Cellulose Propionate 
CELLULOID* Cellulose Nitrate 
VIMLITE* Plastic Glazing 
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cant. PRODUCT. DESICR 


Selection, applications and design of 
parts made by various fabricating 
methods or made of special materials. 
Properties and uses of finishes and 
coatings. Design and materials for 
specific products orfields. General en- 
gineering design trends or principles. 














Wartime Materials 
Condensed from “The ASTM Bulletin” 


Contrary to the expectations of the aver- 
age individual, new developments are ap- 
pearing on the market much slower than 
had been anticipated. Advertisements have 
over-emphasized these new products. How- 
ever, Many improvements have been made 
in materials and methods. 

The gas turbine has been known for 
years, but has only recently become practi- 
cal because of the development of special 
temperature-resistant alloys for turbine 
buckets and nozzles. 

Very superior magnesium, aluminum, 
steel and bronze castings have been made 
during the war as a result of careful studies 
of the casting process from the melting of 
the metal through heat treatment. The 
lost-wax process is also now used exten- 
sively as the result of research, in the pro- 
duction of wear- and heat-resistant metal 
parts which are extremely difficult to ma- 
chine. 

Research was conducted on the deforma- 
tion characteristics of the stronger alumi- 
num alloys and methods of forming these 
alloys. Unique forming methods were de- 
veloped which permitted large scale pro- 
duction of aircraft parts, at the same time 
permitting rapid modifications for new de- 
signs. 

The development of the helium-arc- 
welding process has been an outstanding 
wartime innovation in magnesium tech- 
nology. In this process, helium gas is 
flushed past the electric arc to form an inert 
atmosphere around the molten metal at the 
weld. 

Magnesium alloys have found applica- 
tions in aircraft landing wheels. Cast mag- 
nesium wheels have now been successfully 
developed for automobiles and can with- 
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stand rugged service. 

Glass research has resulted in flame- 
proof, rot-proof, vermin-proof, and stronger 
cloth made of glass fibers spun into threads. 
Layers of glass cloth impregnated with a 
thermosetting resin have produced lami- 
mates successfully used as body armor for 
combat troops. 

Many new plastic materials were de- 
veloped during the war. The silicone resins 
represent a totally new approach to the 
electric industry by permitting use of un- 
usually small, high-output motors operat- 
ing at temperatures above those possible 
with usual insulation. The plastics industry 
is' still in its infancy, and the position of 
this group in the materials field will be 
greatly enhanced in the years to come. 

In the textile fiber field nylon has found 
many applications during the war, and will 
be just as applicable during peace time. 
High-tenacity rayon will continue to be 
used in truck tires and high stress uses. 
Synthetic rubber developments will have 
many civilian applications in items such 
as foamed latex sponge, rubber springs for 
automobiles, protective coatings, packaging, 
and tires. 

Impregnation of wood with synthetic 
resins has increased strength, moisture re- 
sistance, and dimensional stability without 
an undue rise in density. Use of synthetic- 
resin glues has aided the development and 
use of laminated wood construction. 

Science and technology may rightfully be 
considered a vital national resource, for it 
is research on the naturally occurring re- 
sources that prolongs their use and prevents 
depletion. 


—J. C. DeHaven. ASTM Bulletin, No. 138, 
Jan. 1946, pp. 17-24. 


Designing Welded Machinery Parts 
Condensed from “The Welding Journal” 


At least 12 different types of components 
can be utilized by a designer in his weld. 
ment and each of these components can be 
used in several ways. This discussion jis 
limited to dynamically-loaded, welded ma- 
chinery parts. Hot-rolled steel plate prob- 
ably is the most universal component used 
in such structures. Flame cutting is the 
common method of shaping and sizing 
components. 

The more generous the tolerances on 
components, the more prevalent are gaps 
in fitting. Gaps require the deposition of 
a greater amount of weld metal, increasing 
costs and destroying the metal-to-metal con- 
tact which resists tendencies to shrink and 
warp. 

Design sometimes dictates prefabrication 
machining, one reason for which is the pro- 
vision of economical welding kerfs in com- 
bination with good joint fit-up, particu- 
larly in welding thick plates. A kerf must 
provide sufhcient width to clear the tip of 
the welding electrode to permit the de- 
positing of weld metal at the root of the 
weld. It is also necessary in case of con- 
flicting tolerances in the fitting of circular 
components within each other. 

Another method for shaping plate com- 
ponents is blanking or punching on a 
power press. A simple example is the 
shearing of a rectangular plate. By blanking 
the piece, only one operation is needed 
against four needed in shearing. 

Besides the flat pieces, one must con- 
sider ‘“formed’’ components. One method 
is press bending to make horizontal angu- 
lar bends, which eliminate one or more 
welded joints. Another method is fluing, 
flued openings, for instance, providing 
formed seats for covers. Fluing often elimi- 
nates assembly, welding and consequent 
warpage and cost of drilled and tapped 
holes, making, too, for weight reduction. 

When quantities justify, formed com- 
ponents produced in special shapes by 
forming dies on power presses may be used 
advantageously. Shapes formed on a roll- 
ing mill are often valuable because of the 
reduction in cost due to elimination of 
welding and the resulting warpage. 

Steel castings are used where economical 
in producing complicated shape require- 
ments or where special contours.at given 
points in a particular assembly are in- 
volved. Electric furnace steel castings are 
preferable because of greater cleanliness. 

As to fabrication, there are two important 
aspects. The first involves the extent to 
which positioning facilities, automatic weld- 
ing units, inspection methods and stress- 
relieving facilities are employed. The sec- 
ond involves special jigs or fixtures or other 
types of tooling that might be justified or 
imperative. If the product is very repeti- 
tive, possibilities in special tooling should 
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In designing die castings, keep 
in mind that lettering, numerals, 
trade marks, diagrams or instruc- 
tions can be cast on the surfaces. 

Raised, rather than . debossed 
engraving should be specified, 
since it is less costly to cut a design 
into a die than to make a raised 
design on the die surface. If, how- 
ever, the engraving cannot project 
above the surface of a casting, de- 
bossed engraving can be achieved 
by using raised engraving on a re- 
movable panel set into the die. 

The electric meter adapter box 
shown here is an excellent example 
of the utilization of engraving on 


LETTERING 





a zinc alloy die casting. A wiring 
diagram has been cast on the in- 
terior—and lettering on the exte- 
rior—of this casting. The two 
surfaces on which the raised en- 
graving appears are parallel to the 
die parting and, therefore, the en- 
graving does not interfere with 
ejection of the casting from the die. 

Additional data on engraving 
will be found in our booklet “De- 
signing For Die Casting.” To in- 
sure that you will get the most 
from your die casting dollar, ask 
us~or your die casting source—for 
a copy of this booklet. 
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The Research was done, the Alloys were developed, and most Die Castings are based on 
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The New Jersey Zinc Company, 160 Front St., New York 7, N.Y. 





























BOSSERT for Stampings! 
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SMALL 
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LIGHT METAL 
STAMPINGS 
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NEW YORK CITY 








Bossert maintains a staff of skilled engineers 
and designers and has solved many problems 
for its customers over the past thirty yeors. 
It has served the leading concerns in such 
industries as the automotive, refrigerator, elec- 
tric washing and drying machines, electric 
power equipment, oil burning furnaces, water 
heater, tractor, concrete mixer, garment press- 
ing machine, radio, rayon yarn, business 
machine, industrial filters, domestic sinks, 
railway supplies, gasoline curb pumps, air- 
planes, fire extinguisher, dairy, automotive 
accessories, and many others. 


Our capacity for deep drawing is 54” diame- 
ter x 18” deep, or 39” x 72” x 12”, in all 
metals, and up to 7/16” gauge. OVER 200,000 
SQUARE FEET OF FLOOR SPACE! 





THE BOSSERT COMPANY, INC. 


UTICA, NEW YORK 


Established 1896 
DETROIT 


Thousands of sizing punches, every 
one precision made and tested 
down to .0001”, are required in 
Johnson’s final inspection in the 
Johnson die department. This is 
one of the reasons for the close 
size tolerance of Johnson Music 


Wire. 


JOHNSON STEEL & WIRE CO.1NC 


WORCESTER 1, MASSACHUSETTS 


NEW YORK AK RON 
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be considered. Also to be weighed js the 
breaking up of the: weldment into yp. 
assemblies. 


—G. L. Snyder. Welding J., \ .), 25 
Feb. 1946, pp. 105-11g. 


Sintered vs. Cast Parts 


Condensed from “Product Engineerin,” 


Sintered metals are customarily divided 
into two groups: (1) those which can be 
produced by other methods as well as by 
powder metallurgy; and (2) those which 
can be produced only by powder metallurgy. 
In spite of the cost of metal powders, say. 
ings can be shown in many cases by the 
use of sintered products of group (1). 
The prevention of scrap losses may make 
these products competitive with those pro- 
duced by machining bar stock. Group (2) 
includes sintered carbides, contact materials, 
high melting point refractory metals, porous 
parts, metal-nonmetallic composites and 
parts made of non-alloyable metals; many 
of these products aré not finished by powder 
metallurgy. 

The borderline between these groups is 
not rigid. If definite advantages are found 
for the products made by powder metal- 
lurgy, the product may shift from group 
(1) to (2) (non-equilibrium copper 
nickel alloys and tantalum are examples). 

Comparative properties are given for 
silver, gold, platinum, nickel, cobalt, copper, 
iron and carbon steels made by powder 
metallurgy and by other methods. Sin- 
tered products in some cases are still defi- 
nitely inferior; in other cases, the proper- 
ties of the sintered products closely ap- 
proach those of the cast and wrought 
articles. Advances in the control of powder 
metallurgy processing will enable advances 
in engineering characteristics of sintered 
products so that in many cases they will be 
superior to competitive products. 

The future development of powder metal- 
lurgy will depend to a large extent on the 
price of metal powders. It is expected that 
the price will decrease as the amount used 
increases. Therefore, more and more sin- 
tered articles will become competitive with 
parts made from bar stock. 

Even where the strength on cast or 
wrought alloys is superior to that of the 
equivalent sintered alloys, the latter may 
still be satisfactory for applications that do 
not require the maximum strength ana 
ductility. In many cases, the engineering 
properties of sintered and subsequently 
worked parts are already superior to those 
of cast material similarly worked. 

However, any method of working other 
than re-pressing necessitates abandonment 
of the close tolerances of the sintered parts. 
Hot pressing and hot re-pressing will also 
give similar properties along with precise 
dimensions. 

Where the properties of sintered mate- 
rials are still inferior, the cause is mainly 
porosity which reduces strength and par- 
ticularly ductility, not only by the reduction 
in effective cross section but also by a notch 
effect. Porosity can be eliminated by con 
ventional working after sintering or by hot 
re-pressing. 


—Paul Schwarzkopf. Product Engineering, 
Vol. 27, Feb. 1946, pp. 122-126. 
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Copper-Base Alloys 


Effect of Additional Elements on Physical 
Properties and Corrosion Resistance 





When copper is alloyed with zinc in 
various proportions, the resulting material 
is known as “‘brass’”’ which is stronger than 
either of the materials from which it is 
made. In general, the physical properties 
of brass depend largely upon manipulation, 
that is, whether it has been cast, rolled, 
extruded, drawn, or annealed. Properties 
such as ductility, springiness, toughness, 
strength, and stiffness are controlled either 
by annealing or by the amount of reduction 
by cold rolling or drawing following the 
last anneal. Machinability, corrosion re- 
sistance, hot and cold workability, etc., 
are controlled largely by modifying the 
proportions of copper and zinc, and by the 
addition of small quantities of elements 
such as lead, tin, silicon, aluminum, nickel, 
phosphorus, arsenic, etc. 


Electric Furnace Melting 


Bridgeport quality begins in the casting 
shop where melting and alloying are per- 
formed in the types of electric furnaces 
suitable for the particular alloys involved. 
At a turn of the wheel the furnace is tilted 
and its contents are poured into the im- 
mense water-cooled copper-lined mold to 
make a cast bar. Although the oldtime 
hand-fed pit fires were spectacular, melting 
in electric furnaces has been among the 
most important advances to improve ma- 
terially the uniformity and quality of 
present-day brass mill products. 


A casting in the form of a flat bar is the 
starting point for sheet and in the form 
of round billets for rod, wire and tubing. 
Samples taken at the furnace during pour- 
ing are speeded to the laboratory for 
analysis to make sure that all alloys are 
controlled within specifications. Impurities 
which may affect the uniformity of the 
product are checked by frequent spectro- 
graphic and chemical analyses. The lab- 
oratory takes a most important role in 
brass making—analyzing incoming raw 
materials, specifying the mill treatment to 
meet customers’ requirements, checking 
the finished material, developing better 
processes, creating new alloys, and im- 
proving existing ones. 


The Copper-Zinc Alloy System 


When copper and zinc are melted to- 
gether they alloy to form a new material, 
brass, which is quite different from the 
parent metals. As the copper content de- 
creases, the brasses vary in color from 
rich bronze (90-10), to golden (85-15), to 
yellow (70-30) and finally yellow-red (60% 
copper, 40% zinc). 


Roughly, alloys containing from 63% 
to 100% copper are of the alpha type and 








are suitable for cold working such as cup- 
ping, drawing, stamping, cold forging. Strip 
metal for drawing and stamping and wire 
for cold heading come under this range of 
composition. Alloys in the low copper range 
(60 + 2% copper, remainder zinc) are best 
suited for hot extrusion and hot forging 
and have the characteristic alpha plus beta 
type structure. Brasses below 58% copper 
have a limited application. 


Effect of Additional Elements 


There are many important brass and 
copper alloys which have been modified or 
whose properties have been changed by the 
addition of a third or fourth element. In 
every case the added element has been 
selected because of some specific improve- 
ments desired. With the growth of modern 
science and the development of metallur- 
gical laboratories, the effect of various ad- 
ditions has received very careful study. 
One of the major research problems in the 
brass industry today is the thorough and 
systematic study of the ef- 
fect of additions and the 
search for those additions 
that will provide specific 
improvements. 


Lead added to brass in 
amounts ranging from 
0.15% to 4% greatly im- 
proves its machinability. 
There are limitations on 








denser tubes contain approximately copper 
76%, aluminum 2%, and remainder zinc. 
Aluminum also increases the strength of 
brass and is often one of the minor ele- 
ments in manganese bronze, a 60-40 brass 
which contains small amounts of manga- 
nese, iron, tin and aluminum. 


Silicon—A small percentage in brass 
lowers its thermal and electric conductivity 
and makes it suitable for spot welding. A 
very small quantity of silicon in bronze 
welding rod has the effect of reducing the 
fuming during welding. Silicon in amounts 
up to 3% added to copper increases its 
strength and toughness. Copper-silicon al- 
loys are sold under the trade names 
Duronze I, II and V. Silicon added to 
aluminum bronze increases its strength, 
corrosion resistance and machinability. Just 
as in brass, silicon affects the alpha-beta 
phase boundary relationship. Hence, a nor- 
mal alpha structure may be thrown into 
the alpha plus beta structure with corres- 
pondingly better hot working properties. 


Iron increases the strength and hardness 
of brass and is sometimes added in the 
Muntz metal type of alloy. It retards grain 
growth during annealing. Standard specifi- 
cations for brass strip for cupping or draw- 
ing limit the permissible iron content which 
is not considered desirable when maximum 
ductility is required. 

(Continued on back page) 
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Tin is added to brass in | 
amounts up to 2%. The 





addition of 0.75% to 1% 
improves its resistance to 900 — 
corrosion from sea water. 
For example, Admiralty | 
condenser tubes contain 



























































copper 70%, tin about 1%, \\ 
zinc remainder. Tin added | 4 400 
to 60-40 brass is desig- s\\ Beta 
nated as naval brass (cop- = z9g/_ al P| a 
per 60%, tin .75%, zinc } © E 
remainder). Tin added to \a Ipha 4\ [| i200 
the high copper-zinc alloys | + Bis 7 &- 
increases strength and 600 | —__—__-¢> : (+43 
modifies the color. Such io Some 
alloys are popular with the < % EI so00 
jewelry trade. Beta of) H 

Aluminum is added to nied oT azar!” 
brass to improve its resist- Si°c Beta + 
ance to impingement cor- Alpha 1-4’ | Gamma \7} 99° 
rosion from turbulent wa- aa - = . — yan 

‘Tt ercen r 

ber, comtaeinny entrapped 0 10 20 30 40 $0 Percent Zinc 


air, flowing at high veloc- 
ity. Aluminum brass con- 


COPPER-ZINC DIAGRAM 


—_—— 



































COPPER ALLOY BULLETIN 











= 


noel 








Copper-Base Alloys (Cont.) 





Nickel additions to copper-zince alloys 
have been made for many years, the result- 
ing alloys having been known as nickel sil- 
ver. The addition of nickel whitens brass 
until it becomes silver in color. As the nickel 
content increases, the alloy becomes stronger. 
The alloy containing 18% nickel is com- 
monly used as a base for silver plated hol- 
low ware. Nickel greatly lowers the electrical 
conductivity of the alloys and makes them 
desirable for high resistance purposes. 


Arsenic, phosphorus and antimony, 
acting as corrosion inhibitors, are added 
in small amounts to brass condenser tube 
alloys to increase their resistance to de- 
zincification from sea water. 


Research and Development 


Intensive research and development of 
copper-base alloys in the last decade have 
completely changed the picture for brasses 
and bronzes. Many new alloys and improved 
old ones are resulting from the work done 
by Bridgeport metallurgists. This work has 
been stepped up considerably during the 
past few years. Also a consistent program 
of corrosion research has brought forth 
much new information regarding the be- 
havior of metals in corrosive media. As a 
result our Technical Service Department is 
better equipped to help fabricators of metal 
goods with their problems. We are also in a 
better position to collaborate with engi- 
neers of power plants, oil refineries, and 
chemical industries to increase the service 
life of condenser, heat exchanger and 
evaporator tubes. 

Continued improvement in the quality of 
basic materials makes possible lower costs 
through the reduction of scrap losses and 
extra mechanical and finishing operations. 
Nevertheless, the limitations of each alloy 
must be taken into consideration. Labora- 
tory supervision, however, has made pos- 
sible uniform control of such properties as 
hardness, softness, machinability and grain 
structure. Once the fabricator determines 
which properties fit his methods of manu- 
facture, the mill is then in a position to 
furnish uniform material and reduce un- 
necessary labor and spoilage. 

For more complete details on copper- 
base alloys write for your copy of Bridge- 
port Brass Technical Handbook. 128 pages 
of practical data. 





Bridgeport’s 
Phosphor Bronze for 
Starter Clutch Discs 


Bridgeport’s Phosphor Bronze, improved 
through advanced processing and quality 
control methods, has found wide use in air- 
craft starter clutch discs because of its 
excellent resistance to fatigue and wear, as 
well as the accuracy of its manufacture. 
The clutch is built up of alternate discs of 
bronze and steel, and any surface imper- 
fections or temper differences would mean 
excessive wear and slippery, unreliable 
clutch action. 





Aircraft motor starter clutch discs made from 
Bridgeport’s Phosphor Bronze 


The Phosphor Bronze for these motor 
starter clutch discs is produced to very 
close limits of surface variation and allows 
perfect contact between the steel and bronze 
discs over the entire area of all surfaces. 
Since the ratio with respect to variation in 
temper between the two materials deter- 
mines the amount of wear, the hardness of 
Bridgeport Phosphor Bronze is carefully 
controlled. Its dependability in such engi- 
neering applications is the result of pre- 
cision manufacture, which maintains its 
exceptional physical properties at a con- 
sistent level of quality. 
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NEW DEVELOPMENTS 


This column lists items manufactured 
or developed by many different sources. 
None of these items has been tested or 
is endorsed by the Bridgeport Brass 
Company. We will gladly refer readers 
to the manufacturer or other sources for 
further information. 


New Height Gage for the precision inspec. 
tion, layout, scribing and checking of large 
size jigs, fixtures, dies and castings employs 
an extra large vernier permitting finely gradu. 
ated scales to be read quickly, easily and more 
accurately. It is furnished in various sizes 
provided with both English and metric 
scales. No. 681 


Portable Spot Welding machine has been 
announced which has a capacity for parts 
under %”’ round. Weighing approximately 
25 pounds, the unit employs a pair of insu- 
lated copper tweezers which eliminate oxida- 
tion and enable the electrodes to be applied 
directly to the elements to be joined. It plugs 
into 115 V, 60 cycle power supply and may 
easily be adapted to 220 V. No. 682 


Automatic Cut-off for the compietely auto- 
matic manufacture of return bends or elbows 
is capable of handling tubing up to 5” O.D. 
and pipe up to 4” O.D. No. 683 


New Surface Preparation has been devel- 
oped for use on copper, brass and zinc prod- 
ucts where shot or sand biasting are im- 
practical prior to application of protective 
coatings. No. 684 








Filing, Sawing, Lapping and trimming op- 
erations are achieved with a new, all-purpose 
die filer machine. It has few moving parts and 
filing and sawing overarms may be inter- 
changed in a short time. No. 685 


New Automatic Flow regulator for use with 
hydraulic machine tools offers unlimited flow 
in one direction and predetermined rate of 
flow in opposite direction. No. 686 


Hig: Lathe for bench work is used 
for finishing and polishing small metallic and 
non-metallic parts. Permits a range of work- 
ing speeds from zero to 40,000 RPM and 
can be detached and used separately as a 
hand tool. No. 687 


In a Quenching Machine for gears, liners, 
bearing races and discs, work is held by air 
pressure between upper and lower dies while 
quenching oil is pumped from below at timed 
rates to pass upward through the lower die, 
surround the work and leave through the 
upper dic. Machine is said to prevent dis- 
tortion in the work, controlling application 
of the oil. No. 688 


Roller and Ball Bearings in guide pins of 
new die sets are reported to eliminate the 
possibility of their “‘freezing’’ even at high 
speeds. Die sets can be opened and closed by 
hand. Round pin die sets use ball bearings and 
square pin models use roller bearings. No. 689 





BRASS, BRONZE, COPPER, DURONZE, NICKEL SILVER, CUPRO NICKEL 


Warehouse Service in Principal Cities 


STRIP AND SHEET—For draw- 
ing, stamping, forming, spinning. 
Leaded alloys for machining, drilling, 


bronze for corrosion resistance. Al- 


ROD—aAlloys for 

operation. Duronze III hig 

corrosion-resistant, good for machin- 

tapping. Silicon bronze, phosphor i and hot f 
co 


screw machine 
h strength, 


DUPLEX TUBING—for conditions 
too severe for a single metal or alloy. 


TECHNICAL SERVICE—Staff of 
experienced, laboratory-trained men 
available to help customers with 





loys suitable for springs. Engravers’ 
copper and brass. 

WIRE—Cold Heading alloys for 
screws, bolts, nuts, nails, fastenings, 
electrical connectors, Phono-Electric 
trolley and contact wires. 
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BRIDGEPORT 


orging. Hot forging and PIPE—Brass and co Sor pices their metal problems. 
, : pper for plumb- 
- 2 Bere - valioys. Welding Rods. ing. WAREHOUSE SERVICE—Ware- 


TUBING—For miscellaneous fabri- 
cation. For condensers and heat ex- 
changers. For water, air, oil and hy- 
draulic lines. 


BRASS COMPANY, 


FABRICATED GOODS—Plumb- 
ing brass goods. Radiator air valves. 
Aer-a-sol insecticide dispensers. 
Automobile tire valves. 


CONN, 


house and jobbers stocks available for 
prompt delivery in principal cities. 
TECHNICAL LITERATURE — 


Manuals and handbooks available 
for most products. 


BRIDGEPORT BRASS 
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For highly stressed parts, it is an undisputed fact that there is no sub- 


stitute for forgings. While high individual properties can be obtained by 
other methods of fabrication, the forging process still develops the greatest 
combination of physical properties (tensile and compressive strength, duc- 
tility, impact and fatigue strength) and the greatest uniformity of quality 
of any method of manufacturing metallic shapes. Forgings are still the 


ultimate in a combination of strength and toughness. 


WYMAN - GORDON] 


Forgings of Aluminum. Magnesium, Steel 
WORCESTER, MASSACHUSETTS, U. S. A. 


HARVEY, ILLINOIS . DETROIT, MICHIGAN 
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Melting, alloying, refining and casting 
methods, furnaces and machines. lron 
and steel making, nonferrous metal 
production, foundry practice and 
equipment. Die casting, permanent 
mold casting, precision casting, etc. 
Refractories, control equipment and 














accessories for melting furnaces. 








Casting Magnesium 


Condensed from 
“Western Machinery & Steel World” 


Magnesium has been used as a struc- 
tural metal for the past quarter of a cen- 
tury. As with most other metals, casting 
is the simplest and oldest method of pro- 
ducing magnesium shapes. Research work 
done during the past 25 years has added 
sufficient knowledge to the techniques to 
permit magnesium to be cast safely in green 
sand, dry sand, core sand and die molds by 
any foundry that follows certain relatively 
simple procedures. The physical and me- 
chanical properties of magnesium are such 
that the metal has found widespread use 
in various fields and the process of casting 
is relatively simple. 

Molding sand used for magnesium found- 
ing is usually an open, sharp sand. For 
green sand molds, about 4-10% of a “sand 
addition agent” is added, its function being 
to prevent a reaction between the molten 
magnesium and the temper water. The sand 
is usually reconditioned and re-used after 
the addition of such amounts of inhibitor 
and water as are necessary to keep the 
properties of the sand within the specified 
limits. 

Where exceptionally close tolerances are 
required on the casting, dry sand molds are 
used. Sand used for cores should also be 
a sharp, open sand and the bonding agent 
may be any good quality core oil, although 
synthetic resin binders have found increas- 
ing favor in recent years because they im- 
paft certain desirable properties to the 
sand, namely high dry strength, and easy 
collapsability of the core shortly after the 
casting has been poured. 7 

Wherever possible, the casting should 
be gated in such a manner that the metal 
can enter the mold at the lowest point and 
fill the mold cavity with the greatest speed 
possible. Perforated skim gates are usually 
inserted in the ingates to prevent entry of 
oxides and flux into the casting. 

Magnesium alloys must be melted under 
a protective flux covering to prevent burn- 
ing. After the metal has been melted, 
it is superheated to about 1650-1700 F for 
15 min. in order to refine the grain. The 
melt is then cooled down to the pouring 
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temperature of about 1400 F and poured. 
When cold, the castings are shaken out and 
cleaned. The clean scrap is combined with 
ingot, and for remelting the usual ratio in 
a charge is 70% scrap and 30% ingot. 

For maximum toughness and shock re- 
sistance, the castings are solution heat 
treated (10-20 hr. at 700-800 F) and air 
quenched. If maximum strength is re- 
quired, the castings are aged 8-16 hr. at 
300-400 F after solution treatment. Where 
dimensional stability is of prime impor- 
tance, the castings are stabilized 2-6 hr. at 
425-550 F. 

Heat treating furnace atmospheres usual- 
ly contain 0.7% sulphur dioxide to prevent 
surface oxidation; and fast circulation of 
the atmosphere is of prime importance to 
control furnace temperatures to a required 
accuracy of plus or minus 5 F. 

Magnesium die castings have found wide- 
spread use. An alloy containing 9 alumi- 
num, 0.2 manganese, 0.6% zinc, balance 
magnesium is most commonly used for die 
casting. Usual casting pressures range from 
4000 to 15000 psi. 

The metal is melted in a steel pot under 
a dome shaped cover containing a quantity 
of sulphur. Oxidation of the sulphur pro- 
vides a protective atmosphere of sulphur 
dioxide. Dies are preheated to a temper- 
ature between 250 F and 600 F, and the 
metal is poured at about 1175 F. 


—M. M. Moyle. Western Machinery & 
Steel World, Vol. 36, Dec. 1945, 
pp. 542-546, 587. 


Cupola Operation 


Condensed from “American Foundryman” 


One of the first requirements for success- 
ful cupola operation is an exact knowledge 
of the composition and behavior of the raw 
materials making up the charge. . The 
weighing equipment for the charge must 





be accurate. Long burning in times 
preferable. Extra limestone should be - 
to form a large volume of fluid slag {o, 
protecting the molten iron and give 
higher melting temperature. . 

While the percentages of al! clemen, 
are important, the total carbon conten: of 
the melt is of extreme importance, Prope: 
records of the cupola mixtures and ope. 
ation are invaluable in making up jy. 
tures with predetermined carbon. The cq. 
bon pick-up is apt to be less uniform wis, 
intermittent tapping than when the meni 
is removed as fast as it is melted. 

An exact tapping cycle must be mgip. 
tained if the carbon content is to be uqj. 
form. If all other things are equal, 
total carbon of irons melted with by-produe 
coke is lower than that obtained with pitc, 
or beehive coke. Pitch coke gives the high. 
est carbon content. 

Auxiliary cupola equipment plays a 
important part in the control of the ugj. 
formity of the molten iron. Mechanic 
charging is a help, as is the control of the 
moisture content of the air used for the 
blast. 

A constant air-weight control blowe; 
eliminates the variables of constantly chang. 
ing atmospheric conditions. Balanced blas 
cupolas make possible a more efficient cv. 
pola operation and melt somewhat faster 
and at higher temperatures for the same 
coke ratios than cupolas with conventional 
tuyeres. 

The molten iron is run directly into 
forehearths or teapot ladles, where it is 
stored and mixed to give a greater uni- 
formity of metal composition. The metal 
in the forehearth or teapot ladle is treated 
with fused soda ash to decrease the sulfur, 
remove the entrained silicates, increase the 
fluidity, deoxidize and refine the grain size. 

All iron is innoculated with a minimum 
of 0.2% zirconium silicide; 75% ferro- 
silicon is also added, as all mixtures are 
calculated for low silicon. It is very advan- 
tageous to be able to pour castings of wide 
variations in section size from the same 
base iron by adding varying amounts of 
silicon. Also, varying amounts of ferro- 
chromium or one of the stabilizing types of 
innoculant may be added. 

In the case of high strength iron for thin 
walled castings, a double innoculation (ad- 
dition of both graphitizing and stabilizing 
types) is used to facilitate machining. Com- 
plete chemical and mechanical tests are 
made at suitable intervals. 

A series of patented high quality cast 
irons are produced. Synthetic pig iron 
with a maximum of 0.2% phosphorus is 
made by melting 100% steel scrap or other 
ferrous materials in the cupola. It is cast 
in ingots and then remelted in the cupola. 
By means of proper additions, suitable 
compositions can be made that are satis- 
factory for making castings of any metal 
section. 

One of the chief differences between 
irons made by this method and ordinary 
cast irons is the use of up to 1.5% zirco- 
nium silicide as a ladle innoculant. Even 
though zirconium silicide is usually con- 
sidered a graphitizer, the microstructures 
of these special cast irons show no ferrite. 


—W. W. Levi. Am. Foundryman, Vol. 9, 
Feb. 1946, pp. 46-54. 
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WHEELABRATOR Swing 


Table 


cleans hoist parts quickly, thoroughly 


installation of a Wheelabrator Swing Table 
at the Ottumwa Iron Works, Ottumwa, lowa, 
has resulted in a 25 per cent cut in cleaning 


costs on mine hoist parts. 


The Wheelabrator replaced a large tum- 
bling barrel which was operating 24 hours 
a day, and by eliminating much of the hand 
work, reduced the cleaning time to 4 min- 
utes per table load. Equipped with a 66” 
diameter work table, the Wheelabrator cleans 
hoist drums, mine car wheels, gear housings 
and machine brackets. Castings up to 800 


pounds are handled in the machine. 


The Swing Table also gives the castings 


a better appearance, makes for easier ma- 
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chining and permits quick inspection, due to 
complete removal of all sand and scale right 
down to the virgin metal. 

The Wheelabrator Swing Table, a new 
American development, is designed to meet 
the need for moderately priced equipment 
capable of handling a wide range of large 
and small pieces where daily production does 
not warrant the purchase of several types 
of cleaning apparatus. It can be furnished 
with a 24”, 66”, 72”, or 86” diameter work 
table. 

Let us show you how you can put this 
machine to profitable use. Write today for 


full information and new free literature. 





538 SOUTH BYRKIT ST. 
MISHAWAKA, INDIANA 
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Crucibles for Non- ferrous Melting 





90 WEST STREET, NEW YORK 6, NEW YORK. 


Pyrometry of Liquid tron anc Step) 
Condensed from “Iron and Steel Engineer’ 

The problem, in essence, invi| ves the 
measurement of temperatures in the range 
of 2600 to 3100 F with an accuracy 4 
plus or minus 10 deg. The metal is usya)), 
covered with slag, which may be high, 
reactive and will therefore contribute ,, 
the early destruction of any equipment ip. 
mersed in it. This slag also blankets , 
metal from direct observation with an op. 
tical or radiation pyrometer. 

The high melting points of tungsten an; 
molybdenum, about 6000 F and 4600 F, r.. 
spectively, suggested these metals as thermo. 
couple elements for molten steel. Howeye; 
it was found that because of the necessity 
of long immersions, the life of the coupk 
was short, and maintenance cost would bx 
high. 

The tungsten-graphite thermocouple ha; 
several features of interest: (1) It develop; 
an emf of reasonable magnitude—about 38 
millivolts at 3000 F; (2) good sensitivity 
—about 1.25 millivolts per hundred deg 
at 3000 F; (3) relatively simple design— 
the graphite protection tube for the tung. 
sten forming the other element; and (4) 
the reading is only slightly affected by 
reasonably large changes in cold-junction 
temperature. Disadvantages include need 
for protection of the graphite from attack 
by lower carbon iron or steel, the couple 
is not rugged, uncertainty of calibrations, 
and inconvenience of water cooling. 

The carbon-silicon carbide thermocouple 
is quite unusual in that the electromotive 
force generated at 3000 F is almost one-half 
a volt. This corresponds to about 17 mv. 
per 100 deg. 

The one element of the thermocouple is 
a silicon carbide rod set coaxially in a 
closed-end graphite tube which forms the 
other element. 

The platinum rhodium thermocouple has 
been used as the standard pyrometer for 
measuring steel temperatures. It, however, 
has its disadvantages in that it is fragile, 
bulky, subject to heat shock, and sluggish. 
Because of these disadvantages, English met- 
allurgists developed the quick-immersion 
platinum thermocouple technique. In this 
case, the platinum is protected from the 
slag and steel by only a thin quartz tube 
over the hot junction. An immersion time 
of 15-30 sec. is considered normal for a 
satisfactory reading. 

Determination of temperature by radia- 
tion from a body involves the use of a 
pickup unit sensitive to these radiations. 
The optical pyrometer is used to obtain the 
temperature of an open hearth bath and 
also for observing the temperature of the 
steel during tapping and teeming. Dust 
and smoke interfere with accurate readings. 

Because of the emissivity factor in the 
use of optical pyrometers, two-color pyrom- 
eters have been developed. Little data is 
available on their actual use in the steel 
mill. Also, photo-electric pyrometers have 
been developed, but little data is avail- 
abie on their use. 

Total radiation pyrometers have been 
employed extensively for surface measure- 
ments of hot solids and for furnace mea- 
surement and control, but references to 
their use fdr liquid iron and steel are 
limited. 
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FOR BETTER RESULTS IN STEEL PLANT AND FOUNDRY 


HIGH CARBON “CHROM-X’”’ — Exothermic 
Ferro-chromium—for furnace or ladle additions, 
gives higher recoveries of chromium (above 93%) 
and rapid, uniform distribution of chromium in 


steel or iron. 

Its use results in cleaner metal, improved 
machinability, increased production and lower 
costs. 





Write for Folder on the use of ““Chrom-X”", 
“Sil-X” and “Riser-X” 


Rees sie 
‘ni wre: 
4 ae wv 


Other Exothermic Products of proven 
value to steel plant operators and 








foundrymen: : ' | 
“SIL-X’’ — Exothermic Ferro-silicon [ a 4 0 HL | U mM 
—provides molten ferrosilicon at MIninG & SMELTING CORPORATION 
the desired spot, in furnace, cupola Aititag 3°) 

or ladle, resulting in cleaner metal SAULT STE. HIARIE -- ONTARIO. CANADA 


and lower conditioning costs. Two 
grades: “75" and “145”. 


| “RISER-X"’ —Exothermic Metal Cov- 
ering—reduces shrinkage in cast- Service Olflce of 


igs ond reduces pipmg © ingots. 710 Ohio Merchants Trust Building, 
Massillon, Ohio 











Sales Agents in U.S. A. — MILLER & COMPANY, 332 South Michigan Ave., Chicago, iit. 
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Above: Type N 
10 Ib. Laboratory 
Unit. Below: 


production 
furnaces. 





With a Type N, 10 KW, 10 Ib. Laboratory Detroit 
Rocking Electric Furnace you can develop new alloys and 
melting techniques necessary to producing castings of desired 
characteristics in production. Rugged and compact, this 
efficient little pilot plant is engineered with all the proven 
Detroit Electric Furnace advantages, including the well 
known rocking action. When melting practices are 
established they can be duplicated in larger units under most 
desirable working conditions. Our engineers will be glad to study 
your melting requirements and advise how Detroit Rocking 
Electric Furnaces can speed quality metal melting in your plant. 


DETROIT ELECTRIC FURNACE DIVISION 


KUHLMAN ELECTRIC COMPANY e BAY CITY, MICHIGAN 
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3-Type LFY 700 Ib. 








Another approach to the measuremen; 
of bath temperatures is embodied in the 
open-end tube immersion pyrometer which 
is being used with both photoelectric cel) 
and total radiation pick-ups. 


—H. T. Clark. Iron & Steel Engr., Voi. 2 
Feb. 1946, pp. 55-62 


High Frequency Steel Melting 
Condensed from “Iron and Steel” 


A high-frequency furnace has been in. 
stalled in the plant of James Neill & Co, 
Ltd., Sheffield, England, for the production 
of composite steel ingots. Hematite cast 
iron ingot molds are used, each of which 
has fitted in one corner, or across one side, 
a second smaller mold formed by an angle. 
shaped removable plate. This loose piece 
is firmly held in the mold by means of 
wedges. 

Steel containing about 1.25% carbon 
and varying amounts of alloying elements 
is first poured into the smaller mold. As 
soon as this steel solidifies, but while it 
is still white hot, the removable plate is 
knocked away and lifted out of the mold. 
Molten steel containing a maximum of 
0.2% carbon is then poured in to fill the 
remainder of the ingot mold; the heat of 
this low carbon steel causes the two mate- 
rials to weld together. After subsequent 
heat treatment, the ingots are rolled and 
machined. 

The furnaces used are 224-, 336- and, 
560-lb. capacity, built flush into a wooden 
platform 4 ft. above the general shop floor 
level. The bodies of these furnaces are 
supported on trunnions and have their 
tilting axis about their spouts. Tilting is 
effected hydraulically. 

The water-cooled inductor coils are 
wound from a special-section high conduc- 
tivity copper tube and are mounted in 
supporting stands especially designed for 
easy removal from the furnace bodies. For 
cooling these coils, 2000 gal. of water per 
hr. are required. A self-contained water 
circulating and cooling system is installed 
with each furnace. 

The generator equipment consists of one 
400-h.p., 400-volt, 50-cycle, 3-phase squir- 
rel-cage motor to each end of which is 
coupled a 150-kw., 2200-cycle, single phase 
alternator. The output of each alternator is 
independently controlled and is fed through 
a main contactor to one of the two power- 
factor correction condenser banks and via 
a change-over switch to the furnace coils. 

The melting crucibles are built up in 
place by the Rohn method; they consist of 
an acid, monolithic-type lining material 
formed around a mild steel form. In front 
of the 560-lb. furnace is a circular turn- 
table which can be moved 1 ft. nearer or 
away from the furnace. The ingot molds 
are positioned on this turn-table. 

The high carbon steel is melted in either 
of the two smaller furnaces, then the re- 
quired amount of metal is poured into a 
heated hand shank ladle and teemed directly 
into the inner mold. After the removable 
plate has been withdrawn, the turn-table 
is manipulated to bring the mold into posi- 
tion beneath an adjustable tun-dish to take 
the low carbon steel from the large furnace. 

—Iron & Steel, Vol. 19, Feb. 1946, pp. 57-60. 
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DO YOU NEED 


A BETTER 








REFRACTORY? 








@ Corhart Electrocast Refractories are high-duty products which 
have proved considerably more effective than conventional 
refractories in certain severe services. If your processes contain 
spots where a better refractory is needed to provide a balanced 
unit and to reduce frequent repairs, Corhart Electrocast Refrac- 


tories may possibly be the answer. 


The brief outline below 


gives some of the basic facts about our products. Further infor- 
mation will be gladly sent you on request. 


Corhart Refractories Company, Incorporated, Sixteenth and Lee 


PRODUCTS 


The Corhart Refractories Company ‘manufactures 
Electrocast refractory products exclusively. Cor- 
hart Electrocast Refractories are made by melting 
selected and controlled refractory batches in 
electric furnaces and casting the molten material 
ints molds of any desired reasonable shape and 
size. After careful annealing, the castings are 
ready for shipment and use. 

Three Electrocast refractory compositions are 
commercially available: 

CORHART STANDARD ELECTROCAST — a 
high-duty corundum-mullite refractory, with 
density of approximately 183 Ibs. per cu. ft. 
CORHART ZED ELECTROCAST—a high-duty 
zirconia-bearing aluminous_ refractory, with 
density of approximately 205 Ibs. per cu. ft. 
CORHART ZAC ELECTROCAST—a high-duty 
zirconia-bearing refractory, with density of ap- 
proximately 220 Ibs. per cu. ft. 


Other Corhart products are: 


CORHART STANDARD MORTAR—a high- 
temperature, high-quality, hot-setting cement 
for laying up Electrocast, or any aluminous 
refractory. 


CORHART ACID-PROOF MORTARS — rapid 
cold-setting, vitrifiable mortars of minimum 
porosities. 

CORHART ELECTROPLAST—a high-tempera- 
ture, hot-setting plastic refractory, designed for 
ramming and made from crushed Standard 
Electrocast. 


Streets, Louisville 10, Kentucky. 


““Corhart’’ is a trade-mark, registered U. S. Patent Office. 


CORHART ELECTROCAST GRAINS—Stand- 
ard Electrocast crushed to desired screen size 
for use in many commercial applications. 


PROPERTIES 


Due to the unique method of manufacture, the 
Electrocast refractory line sesses a combina- 
tion of characteristics found in no other type of 
refractory. Data on properties will be sent on 
request. 

POROSITY: Apparent porosity of Corhart Elec- 
trocast refractories is practically nil—therefore 
virtually no absorption. 

HARDNESS: 8-9 on Mineralogist’s scale. 
THERMAL EXPANSION: Less than that of 
conventional fire clay bodies. 

THERMAL CONDUCTIVITY: Approximately 
one and one-half times that of conventional fire 
clay bodies. 

REFRACTORINESS: Many iadustrial furnaces 
continuously operated up to approximately 
3000° F. are built of Corhart Electrocast. 
CORROSION: Because of exceedingly low por- 
osity and inherent chemical compositions, Cor- 
hart Electrocast refractories are resistant to 
corrosive action of slag, ashes, glasses, and 
most non-ferrous metals as well as to disinte- 
gtating effects of molten electrolyte salt mixtures. 


APPLICATIONS 


Most heat and metallurgical processes present 
spots where better refractory materials are 
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needed, in order to provide a balanced unit and 
reduce the expense of repeated repairs. It is 
for such places of severe service that we invite 
inquiries regarding Corhart Products as_ the 
fortifying agents to provide the balance desired. 
A partial list of applications in which Corhart 
Electrocast products have proved economical 
follows : 


GLASS TANKS—entire installation of sidewalls 
and bottoms, breastwalls, ports, tuckstones, 
throats, forehearths, bushings, bowls, recuper- 
ators, etc., for lime, lead, opal and borosilicate 
glasses. 

ELECTROLYTIC CELLS—for roduction of 
magnesium and other light mati. 


SODIUM SILICATE FURNACES — sidewalls, 
bottoms, and breastwalls. 


PIGMENT FRIT FURNACES—complete tank 
furnaces for melting metallic oxides and salts 
for pigment manufacture. 


ALKALI AND BORAX MELTING FURNACES 
—fast-eroding portions. 

BOILERS—clinker line. 

RECUPERATORS—tile, headers, separators, etc. 
ENAMEL FRIT FURNACES—flux walls and 
bottoms. 

BRASS FURNACES—metal contact linings. 
ELECTRIC FURNACES—linings for rocking 


type and rammed linings of Electroplast for this 
and other types. 


NON-FERROUS SMELTERS—complete hearths, 
sidewalls, and tapping hole portions. 


HART ELECTROCAST 


REFRACTORIES 





ABRICATION 


* 





and TREAT MENT 


Machining, forging, forming, heat 
treating and heating, welding and 
joining, cleaning and finishing of solid 
materials. Methods, equipment, auxil- 
iaries and control instruments for 
processing metals and nonmetals and 
for product fabrication. 



































Die Rolling of Steel Products 


Condensed from “Iron and Steel Engineer” 


In 1920 the Witherow Steel Co. con- 
ceived the idea of die rolling, the first jobs 
being special wire for airplanes and a semi- 
finished rear axle blank. This axle was 
rolled from a leader bar to section in one 
pass. After shearing, a flash was removed 
and machining was needed only on the 
spline and wheel ends. In 1925 William 
H. Donner decided to die roll on his 14-in. 
mill at Buffalo. Four years later Republic 
Steel acquired all such mills and became 
the sole owner of the existing mills and 
processes. 

In 1930 Republic began the manufac- 
ture of flashless die roll blanks, which, 
while not as close to a finished article as 
the flash blanks, leave sufficient metal for 
the forger to make the largest part of a 
projected article and at the same time 
greatly reduce the metal where less is re- 
quired. This process was at length licensed 
to other steel makers. 

For a new die roll project the design 
is first given to the die roll shop. Here 
two sleeve rolls are placed on one mandrel 
and the periphery of the rolls is scribed to 
mark the points where variations in the 
grooves are to be located. In scribing the 
two rolls at one time, the same keyway is 
used and later little adjustment is needed 
to get the rolls synchronized on the mill. 
Lathes then cut a lead groove for each 
pass—a groove corresponding to the small- 
est dimension desired. 

The larger parts of the groove are cut 
on vertical or horizontal milling machines, 
or perhaps a fly cutting machine, and re- 
quire considerable time, skill and patience. 
Finally, the rolls go to a grinding stand 
where the grooves are ground and polished 
to close tolerances. 

The length of the blanks desired deter- 
mines the roll circumference, which varies 
at Republic from 16 in. to over 32 in. The 
temperature of the leader bar, speed of the 
die rolls and surface condition of the rolls 
may vary the length, surface or area of 
the die rolled blank. 

The amount of reduction, size of the 
piece being reduced and direction of re- 
duction enter into the making of the de- 
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sired blank. Reductions may amount to 
over 75%. Thus, in the rolling of an 
automotive support arm blank, the equiv- 
alent of a 34@-in. round is reduced to the 
equivalent of 1 7/16-in. round. 

Brig.-Gen. E. L. Ford, in charge of the 
Springfield Armory, states that the use of 
die-rolled blanks had increased the pro- 
duction of Garand rifle and 50 caliber ma- 
chine gun barrels 40%. At least 7,000,000 
die-rolled rifle blanks have been produced. 
These range from the 24-in. Garand, weigh- 
ing 5 Ib., to the 0.50 cal. aircraft machine 
gun over 60 in. long and weighing over 
51 Ib. 

Parts made from die-rolled blanks are 
varied, including automobile crankshafts, 
front and rear axles, connecting rods, steer- 
ing arms, steering knuckles, support arms, 
camshafts, aircraft connecting rods, tank 
and truck forgings, truck lifting arms, drill 
bits, pipe wrench jaws and plow beams. 


—H. F. Marquardt. Iron & Steel Engr., 
Vol. 23, Jan. 1946, pp. 68-72. 


Infra-Red Drying 
Condensed from “Industrial Gas” 


Experiments were carried out in Birming- 
ham, England, with gas lighting units, both 
high and low pressure types, utilizing a 
medium temperature black panel emitter. 
Emitting temperatures up to 1650 F were 
used. These sources gave flux densities 
very much higher than those required for 
paint drying on sheet metal although very 
useful for thick articles. 

A 9-ft. tunnel with a bottom conveyor 
was used for a number of the tests. It had 
an inner metal lining backed with slag 
wool. As an alternative to the circular type 
of oven and to carry out further investiga- 
tions, a 3-ft. experimental oven with a cor- 
rugated surface was constructed. Results in- 
dicated the corrugated surface was justified. 

For a given thickness of metal, the time 





to dry the paint film varies considerabjy 
with its thickness. It is much simpler ,, 
dry sprayed work than that which has bee, 
dipped, unless special methods of centr}. 
fuging the latter are adopted. 

Generally, the synthetic types of paints 
having a nominal drying temperature of 
250 F, are the most suitable for radian 
heating, as they have the shortest drying 
time. The pigmentation of paint affect 
the drying times. 

With the normal types of paint ( for. 
mulated to suit rapid drying) used on shee 
metal articles, the times vary from 50 sec. 
to a maximum of 5 min.; heavier section; 
take longer. 

A series of tests were carried out on the 
drying of small ceramic articles about 3 
in. long by %4-in. diam. Whereas these 
articles usually were dried in 5 hr. by elec. 
trically heated air blown over them, ir 
only took less than half an hr. in the 
infra-red tunnel. 

In order to use infra-red drying suc- 
cessfully, a regular and controllable rate 
of progression of the articles through the 
tunnel should be ~arranged. Also for a 
given rate, the articles should have approx- 
imately similar surface-to-weight ratios, 
i.e., similar thicknesses. The quantity to be 
dried should be sufficient so as to be eco- 
nomical. 

Articles to be dried at the same time 
should be coated with the same type and 
color of paint. Maximum advantage is 
obtained when paints are used that have 
rapid drying properties. 


—F, L. Atkin. Industrial Gas, Vol. 24, 
Feb. 1946, pp. 13-15, 31-34, 36, 38 


Aluminum Dip Brazing 


Condensed from 
“Aluminum and Magnesium” 


The aluminum dip brazing process is the 
technique of bonding two or more surfaces 
of aluminum in a molten bath of brazing 
flux. Aluminum brazing sheet is produced 
by rolling, and on one or both sides of 
the sheet is thin surface material which is 
an aluminum alloy having a lower melting 
point than the parent metal. Because of 
this, the application of heat causes the sur- 
face to flow at the joints or points of con- 
tact, forming a pressure tight enclosure. 

The McQuay Co. entered the experi- 
mental field in July 1943, when a study 
of equipment which would heat the Boeing 
Flying Fortress and effect a weight reduc- 
tion at the same time was begun. It was 
the opinion of the Boeing engineers that 
the glycol then used as the heating medium 
should be changed to air. It will be noted 
that the basic fabrication problem in de- 
signing air carrying units involved the 
pressure tight formation of a relatively 
large number of joints. 

During experimentation the desired im- 
mersion period was discovered, as well as 
the effect of temperature and the need for 
controlled preheating. Tests were also con- 
ducted to determine the additional steps 
required in flux removal from a dip brazed 
product, and results indicate that thorough 
cleaning could be accomplished by a series 
of both still and agitated water and chem- 
ical baths. 


MATERIALS & METHODS 











LENGTH 


113% inches 


DIAMETER 


26 inches 


WEIGHT 


2300 pounds 


Fine craftsmanship and X-Ray control go 
hand in hand in the manufacture of sound 
alloy castings. 


Metallurgical and chemical standards developed in 


our own laboratory to produce a uniformly good 


i Ata. alloy, coupled with sound foundry practice, are essen- 
tial for the production of sturdy, long lasting 


THERMALLOY heat resisting castings. AMSCO ALLOY 


RETORTS BASKETS CONVEYOR CHAIN and een, 
MUFFLES FLEX BOXES FURNACE PARTS are t@entica 


al POTS TRAYS AND GRIDS maga gigs. <x, 


ELECTRO-ALLOYS DIVISION [Uczyumee 
ELYRIA, OHIO. | Brake Shoe | 
X-RAY CONTROLLED COMPANY 


HEAT AND CORROSION RESISTANT CASTINGS 
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A Division of Armour and Company 


amou’s PURE AMMONIA 





Wheeve yoru weed tt... (A1/ 


Armour knows what it takes for your heat treating... knows that 
when you need ammonia you need it in a hurry! That’s why your 
orders are shipped promptly. What’s more, 65 conveniently-located 
stock points mean prompt delivery. Many customers receive their 


9 


shipments of Armour’s Anhydrous Ammonia within 24 hours. 


Armour’s Anhydrous Ammonia is pure and dry with a Dew 
Point of —60°F. It’s widely used in Nitriding, Dry Cyaniding, 
Dissociation and other applications. Orders can be filled in either 
bottle or tube type Syllistiens. 

There’s no sacrifice in quality with this superior service. Armour 
tests every cylinder for purity. 

So remember: prompt delivery, product dependability and tech- 
nical advice are as near as your st Call Armour today. 


ARMOUR AMMONIA WORKS 


“Headquarters for Ammonia Service” 





1355 WEST 31st STREET, CHICAGO 9, ILLINOIS 





120 BROADWAY, NEW YORK 5, NEW YORK 
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As in the case of any new development, 
the first units off the production line varied 
somewhat in their uniformity. It was found 
that by adjusting the brazing temperature 
in accordance with characteristics displayed 
by a dipped sample piece, uniform output 
could be secured. Fluorescent light checks 
for defects or cracks were carefully made. 
prior to brazing, in order to eliminate 
processing of defective material. 

In the summer of 1944 heat exchanges 
for portable oxygen generators were pro- 
duced by dip brazing. The exchangers were 
designed to withstand pressures in excess 
of 165 psi. Production was accomplished 
without any substantial changes in the 
previously determined techniques. 

In shutting down a dip brazing furnace. 
the flux becomes a solid mass. When the 
flux is again brought up to dipping tem- 
perature, large quantities of impurities 
will be found and removal is expensive: 
thus, shut-downs should be avoided when- 
ever possible. 

The various products already produced 
by means of this brazing technique illus- 
trate the possibilities in the use of this 
method on other light weight enclosures 
or assemblies such as switch boxes, hy- 
draulic tanks, air duct sections, etc. Experi- 
mental work has indicated that low cost 
high volume output can be attained. 

The aluminum dip brazing process will, 
without question, be securely established 
in the coming postwar era as a new low 
cost method. 

C. L. Bensen & R. N. Weber: 


{luminum & Magnesium, Vol. 
Dec. 1945, pp. 14-17 


Fabrication of 
Welded Steel Pressure Vessels 


Condensed from “Industry and Welding” 


The average welded pressure vessel is 
fabricated using simple welded butt joints 
for main seams. These provide for a uni- 
form or smoothly graduated path for stress 
flow with very few design problems. 

It is seldom necessary for a pressure ves- 
sel fabricator to go into as complete detail 
for a welding procedure as may be neces- 
sary for a new structural weldment. This 
is particularly true for thin, mild-steel ves- 
sels in which the welds are simple butt 
joints and where these have some degree 
of elastic behavior. The welding stresses 
in thin vessels, however, become a problem 
insofar as dimensions and tolerances are 
concerned. 

Jigs and fixtures often are satisfactory 
means for preventing distortion during 
welding. Welding sequence will also do 
a lot to control distortion. One interesting 
method for the accomplishment of this is 
the use of a double “U” or “V” groove 
and the simultaneous deposition of root 
passes. 

In heavy plate welds, the additional 
thicknesses result in a more drastic quench 
of the molten weld metal, increasing the 
stress problem, and also results in no 
yielding to the volumetric shrinkage of the 
deposited weld metal. In controlling stress 
failures, consideration must be given to the 


MATERIALS & METHODS 
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When you remove scale and oxide 


In your efforts to find better, cost-low- 
ering methods to meet the keener com- 
petition ahead, you will want to investi- 
gate the speedy Bullard-Dunn Process . . . 
the only method of cleaning scale and oxide 
from ferrous metal surfaces without causing 
dimensional change. 

Here is the method. 
with the removal of scale and oxide a 
thin metallic* film deposits on the clean 
area. This film protects the clean sur- 
faces from any attack. 

The deposition of this film imparts a 
throwing power to the process. This is 
why holes and recesses are thoroughly 
descaled to their full depth 

The operation of the process is fast 


Simultaneously 








FOR FULL FACTS 
MAIL 
THIS COUPON 
TODAY 


MAY, 1946 


from ferrous metals this way.... 
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because of the use of electric current (low 
voltage ). 

The Bullard-Dunn Process is practical 
for any shop, large or small, because of 
its ease of operation and low cost. 

Conveying equipment can be used. 
This saves time, labor and expedites 
production. 

Bulletin about the advantages and 
applications of this unique process is 
available. We will be pleased to treat 
representative samples of your work for 
your inspection and approval. 


*This metallic film can be quickly and 
easily removed when a chemically clean 
base metal surface is desired. 


| Process. 


THE BULLARD COMPANY, Bridgeport 2, Conn. 
Please send me Bulletin MM-BD describing the Bullard~Duan 
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WHEN TO USE 
THE BULLARD-DUNN PROCESS 


1. To remove scale completely for grind- 
ing, plating, inspection, etc. 


2. To remove scale from work thatcan- 


not stand dimensional changes. 
3. To clean out internal surfaces. 


4. To clean and lubricate surfaces for 


hobbing or drawing. 


5. To clean and provide base for solder- 


ing, hot tinning or paint. 


Only Bullard-Dunn descales without dimensional change 


beodetesbboudewnnil 
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WATERBURY 88, CONNECTICUT 


WRITE ONE OF THESE SERVICE ORGANIZATIONS FOR FREE DEMONSTRATION 


DETROIT CHICAGO CLEVELAND ST. tours 
Udylite Corp. 
Wegner Bros. 


NEW YORK 


Udylite Corp. Udylite Corp. 
Geo. A. Stutz Mig. Ce. McGean Chom. Ce. 





TORONTO—CAN, 
leSelco, Clerk Industrial 
Incorporated Supplies Co. 





geometry of the weld so as to minim, 
stress concentration; the proper energy jp. 
put during the weld as controlled by th, 
size of electrode, number of passes, and rar. 
of deposition; the use of cascade procedure, 
when necessary; sequence of welding 1, 
avoid shrinkage stresses; the use of prope, 
preheats, interpass temperatures, and pos 
heats to control properly the quenc hing 
effect and the resultant hardening in the 
heat-affected zone. 

It is important to a pressure vessel fab. 
ricator that considerations as to plate quality 
be kept constantly in mind. Experience ip. 
dicates that most rimmed steels which are 
over ¥-in. thick will give serious trouble 
when welded by high-energy-input method. 

Where U-68 construction is to be used 
and where high energy welding methods 
are considered, the better grades of steel 
more than save their extra cost. When 
vessels are built which are to operate at 
reasonably high working pressures and 
temperatures, every possible inspection tool 
should be employed to determine the sound- 
ness with respect to plate quality. 

The better gradesteel plates, the proper 
welding technique and procedure, and the 
right inspection methods are the fabricators 
only insurance against defective welding. 


—O. R. Carpenter. Industry & Welding 
Vol. 19, Feb. 1946, pp. 44-45, $7-64 


Cleaning and 
Plating Developments —1945 


Condensed from “Metal Finishing” 


The theoretical aspects of electrodeposi- 
tion and surface treatment seem to have 
been completely neglected during the wat 
years. Last year there were only two theo- 
retical papers; this year none at all. Tech- 
nical progress, however, is illustrated by 
the following developments. 

Addition of sulphate to chromic acid 
anodizing baths was found to affect the 
opacity of the film but not the corrosion 
resistance. The life of the bath tended to 
be shortened because of rapid reduction 
of hexavalent chromium. Other experi- 
ments indicated that a high anodizing volt- 
age favors the formation of gamma alumina, 
and Herrick patented a method for ano- 
dizing articles in bulk with the use of a 
rotating cylindrical container. 

New developments were forthcoming in 
the field of phosphate coatings for iron 
and steel. Magnesium processing was the 
subject of important patents, including one 
fer .a processing solution of not less than 
10%- dichromate plus from 5 to 10% nitric 
acid. Miscellaneous papers and patents 
were presented and granted for develop- 
ments relative to chromate films on zinc, 
passivation of stainless steels, and various 
oils used as corrosion inhibitors. 

A tumbling barrel of novel design was 
patented, as were many new types of buffing 
and polishing wheels, discs, pads and rolls. 
The only paper worthy of note on electro- 
lytic polishing was a complete survey of 
available literature by Zmeskal. This paper 
lists all the new developments in that field. 

New cleaning compositions were the sub- 


ject of many papers, one of the most in- 


MATERIALS & METHODS 
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The Induction Heating Corporation Engineer 
Talks to Mr. X on PROGRESSIVE HEATING * a 


MR. X: Your recommendation of the 
electronic type of equipment for my job 
sounds pretty convincing, Mr. Engineer. 
There is something, however, I'd like you 
to clarify for me. You said that your 
THER-MONIC Induction Heating unit 
is suitable for hardening or annealing 
parts of comparatively small diameter. 
Does this mean that it can handle only 
small parts? 


ENGINEER: Not at all, Mr. X. Many 
large parts such as long shafts, bars, cyl- 
inders, and spindles are economically and 
efficiently heat-treated by our THER- 
MONIC units. You see, the heating of 
particularly large parts, requiring high 
power concentrations, is done progres- 
sively. This progressive heating is per- 
formed on only a small portion of the 
part at a time. 


MR. Xs: Just what do you mean by pro- 
gressive heating? 


ENGINEER: [I'll try to be more ex- 
plicit. In progressive heating, large parts 
are fed gradually by a variable-feed 
mechanism through a heating coil, hav- 
ing approximately the same shape as the 
part’s cross-section. As the part moves 
automatically through the coil, a narrow 
band of its surface is heated to the proper 
temperature and immediately quenched 
by a spray. of oil or water as it emerges 
from the coil. This process continues 
until the entire length of the part has 
been hardened. 


MR, X: But doesn’t the part become 
warped and scale-formation take place 
as in flame-hardening? 


ENGINEER: No, sir. The extreme 
speed of this operation and the concen- 
tration of heat in only a small surface 
portion of the part at any one time pre- 
vent distortion. Then again, scale has 
not had time to form; and since only the 
temperature necessary for hardening is 
obtained, there is an absence of de- 
carburization. 

MR. X: I see what you're driving at. 
But how can you control the degree of 
hardness obtained in a bar, for instance? 


—_<———. INDUCTION 
THERMONIC | 


| INDUCTION | 
HEATING 


ENGINEER: In continuous operations 
of this kind for a given generator, two 
factors regulate the depth of hardness 
of the bar being progressively hardened: 
namely, the rate of travel of the bar 
through the heating coil and the power 
input to the work. Obviously, the faster 
the bar travels at a given power input 
through the coil, the less the conduction 
of heat into the bar from the surface 
and hence, the less the depth of hardness. 


MR. X: I should imagine that heating 
would have to be very rapid to obtain 
a high rate of production on large parts? 


ENGINEER: That's right. Speed is 
an inherent characteristic of THER- 
MONIC Induction Heating. This is made 
possible by the ability of these units to 
transfer energy into metal at extremely 
high rates per unit of surface area. This 
is one of the limitations of ordinary fur- 
nace or torch heating. The full output 
of a THER-MONIC Generator can be 
concentrated into a single square inch 
or less of metal surface. These kilowatts 
of power, expressed in terms of B.T.U.’s 
per minute, give heat transfer rates which 
were previously unheard of in the 
heat-treating field. 


MR. X: Can you give me an idea of how 
induction heating compares with other 
methods of heating in regard to power 
concentration on a part? 


ENGINEER: Certainly, Mr. X. Rates 
of energy transfer from furnaces run in 
the order of 50 B.T.U.’s per minute per 
square inch of surface to be heated, while 
a torch flame can transfer energy at rates 
of slightly over 150 B.T.U.’s per minute 
per square inch. Both of these transfer 
rates are impeded by the formation of 
surface scale which prevents conduction 
of heat into the interior of a part. With 
induction heating, we speak of 10 to 25 
kilowatts per square inch, which, trans- 
lated into thermal terminology, are 500 
to 1400 B.T.U.’s per minute per square 
inch. 


HEATING CORPORATION 
389 LAFAYETTE ST. 


NEW VORK 3, Net, 


ATING | | Largest Producers of Electronic Heat Treating Equipment for Forging 
. 


NEW YORK 
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Melting + Hardening 





Annealing 













teresting being a cleaner for tin. Degreasi,, 
came in for a great deal more attention this 
year, and patents were granted on orgayi- 
materials that prevent decomposition x 
the chlorinated solvents in the pr 

of aluminum. In the field of abrasiy, 
cleaning, a patent was granted for the 
addition of a liquid which, when applic; 
to the sand blast nozzle, automatically ryy. 
proofs the work being cleaned. 

Gilbert’s patented development of ¢, 
molten caustic bath containing  sodiyn 
hydride was the most interesting in the 
field of scale removal. A number of acid 
pickling inhibitors were developed, an4 
new bright dips were patented. 

The use of fluoborate baths for the depo. 
sition of most of the commonly employed 
metals was discussed by Narcus, and , 
timely article covering copper, nickel and 
chromium plating of zinc-base die castings 
was prepared by Schoonover. A patent was 
granted for the deposition of nickel, fo. 
lowed by tin, with the composite coating 
being heated to diffuse the tin into the 
outer portion of the nickel. 


~—Nathaniel Hall & GC. B. Hogaboom, Jr, 
Metal Finishing, Vol. 44, 
Jan. 1946, pp. 2-7, 30. 


Rigidizing Light Metals 
Condensed from “Modern Metals” 


Design rolled or rigidized light metals 
are a patented product of the Rigid-Tex 
Corp. of Buffalo, the production of which 
started late in 1943. Design rolling is a 
method of form finishing which adds stiff- 
ness, impact and buckling strength to give 
high strength-weight ratios in metals such 
as aluminum, magnesium and stainless steel. 
Various patterns have been designed to 
give a variety of textured surfaces for util- 
ity, decorative and engineering purposes. 
The increase in over-all thickness in some 
cases is 100 to 800%. 

This material has many advantages over 
ordinary corrugated sheet. There is no 
appreciable increase in unit weight as com- 
pared with a minimum of 50% for corr- 
gated material. With design rolled mate- 
rial, the stiffness is increased at various 
angles to the direction of rolling while 
the corrugated material is stiffened in only 
one direction. The added cost of design 
rolling is more than offset in many cases 
by the saving in metal consumed. 

In general, design rolled metals may be 
fabricated by the same methods used for 
plain flat rolled metals. Two recent de- 
velopments—welded tubing and perforated 
sheets—are of particular interest. In the 
case of the tubing, it can be sunk without 
destroying the patterned surtace. 

Design rolled ferrous and nonferrous 
material is available in strip and sheet up 
to 36 in. wide. Fifteen standard patterns 
are available, and others can be engineered 
for exclusive use if there is sufficient vol- 
ume involved to warrant the tool cost. This 
material is already finding acceptance in 
a variety of light metal consuming indus 
tries, such as aircraft, architecture, automo- 
bile, railroad and others. 


—R. S. Smith. Modern Metals, Vol. 2, 
Feb. 1946, pp. 8-11. 
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Them’s Strong Words, Mr. S.! 


SERIES PMCR-O 


The machine praised by Mr. Shallbetter is one of a 
Series of small completely automatic welders. Several 
features make it unique for a machine of its size. 
Heavy duty roller bearings at the fulcrum point of the 
rocker arm assure long life. Retraction stroke is pro- 
vided. Machine is a complete self-contained unit with 
electronic controls mounted in hinged cabinet con- 
venient to operator. Standard frame and control unit 
may be furnished with any of 5 transformer sizes: 20, 
30, 40, 50 and 75 KVA. Throat depth can be varied by 
a choice of 5 arm lengths: 12”, 18", 24”, 30” and 36”. 
Thus, machine can be chosen to cover a range of 
capacities from 28—22 up to 28—11 gauge clean 
mild steel, 
Write for descriptive 
bulletin No. 112-D 


1946 








Yes SIR! When the busy owner of a plant making electrical distribution equip- 
ment takes time out to sit down and write the above letter, he must have something 
to shout about. 
It’s the result of a long-standing conviction on the part of Sciaky Bros. that resist- 
ance welding is strictly a production process. Machines must therefore be designed 
to both, (1) produce sound welds and (2) stand up under continuous production 
conditions. To this end, Sciaky welders are engineered for long life and to be as 
maintenance-free as possible. 

Furthermore, when you have trouble (and who doesn’t, now and then), our 
service engineers are always on call to help out. We'd like to have the opportunity 


of proving “‘It’s the Finest Welder ever Made” to you, too. 











4919 W. 67th St. ° 


CHICAGO 38, ILL. 
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Testing methods and equipment for 
physical and mechanical properties, 
surface behavior and special charac- 
teristics. Radiographic, spectrogra- 
phic, identification, metallographic, 
dimensional and surface inspection. 
Stress analysis and balancing. Speci- 
fications, standards, quality control. 

















Inspect Your Purchases 


Condensed from 


Many purchasing agents have little in- 
terest in the quality of incoming material. 
They consider that their job is merely to 
see that the requests of the operating de- 
partments for materials are executed and 
that invoices are checked against the quan- 
tity arriving at the receiving dock. Agents 
who lived under that concept in pre-war 
days are due for a rude awakening. 

There should be two specifications in a 
purchase contract: the material should be 
specified and evidence required in the re- 
ceiving department that the material meets 
the specification. Much disagreement be- 
tween vendors and purchasing agents dur- 
ing the war was due to the absence from 
the contract of this second part. Bundles 
of correspondence in purchasing files deal 
with disagreements on inspection results, 
inspection methods, types of inspection 
equipment, standards of smoothness, ap- 
pearance, conformance to hardness or ten- 
sile requirements, etc. 

Often the main question is: When is a 
lot defective? Some of the principles of 
receiving inspection are fairly well defined 
by experience. There are nine typical rules. 
Avoid destructive testing where possible. 
This wastes materials and consumes time. 
Fixed gages are preferable to variable gages. 
“Go-no-go” gages are faster than. other 
kinds and require less skill. All gages must 
be laboratory checked frequently to insure 
accuracy. 

Standards should be established for all 
visual inspection, and approved standards 
should be kept immediately before the 
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“Purchasing” 


operator. Inspection of whole lots should 
be avoided wherever possible. On the 
average, inspectors are about 90% accurate 
when lots are so large that the fatigue ele- 
ment becomes important. 

Sampling is the keystone of receiving 
inspection. A well designed sampling plan 
will maintain quality as well as 100% 
inspection and at much lower cost. Mod- 
ern sampling abandons fixed sample sizes 
as well as samples, which are a fixed per- 
centage of the lot. The principle is to 
maintain fixed quality protection. 

Sample sizes are kept at the minimum 
consistent with the desired quality protec- 
tion, which reduces inspection cost and in- 
spector fatigue. Samples must be repre- 
sentative of the lots from which they are 
drawn, and inspectors must be trained in 
acceptable methods of taking samples. 

There are three well-defined sampling 
plans available: Army Ordnance, Dodge- 
Romig, and the Sequential. Someone in 
the Purchasing Department should be fairly 
familiar with the details of whichever is 
used. Proper classifications show which 
part a particular vendor supplies within 
limits and which he does not. 

Some buyers hold that vendors are per- 
manently responsible for the quality of 
goods sold; at the other extreme are clauses 
which limit responsibility to 30 days. Parts 
such as castings or forgings which may 
contain concealed defects that will effect 
machining adversely require a different con- 
cept of vendor responsibility. 


~M. A. Brumbaugh. Purchasing, 
Vol. 20, Feb. 1946, pp. 86-88. 





Non-Destructive Testing for Casting 
Condensed from “American Foundryman’ 


Various non-destructive testing methods 
other than radiography and magnetic Dar- 
ticle inspection are discussed. The limiting 
factor controlling their use involves th 
correct interpretation of the results. Befor. 
any method is adopted, a set of workabie 
standards must be agreed upon which dis. 
tinguish between flaws or blemishes anq 
real defects that may affect the ultimate 
service. 

The use of a fluorescent penetrant op 
castings is a development of the old “whit. 
ing” method. The method consists basically 
of immersing the casting for a suitable time 
in a light penetrating oil treated for high 
fluorescent brilliance. The casting is then 
washed and examined under ultra-viole 
light. The defects appear to fluoresce where 
the penetrant oil has returned to the sur. 
face. 

The popularity of this test is due to its 
low cost. However, it is limited to disclo- 
sure of surface defects only. Its use makes 
possible the repairing of defective castings 
before final radiographic examination. |r 
does not replace radiography but supple. 
ments it. 

Static loading non-destructive tests are 
commonly used to determine the quality 
of the material and to develop satisfactory 
designs. The loading is usually 1.5 o; 
more times the maximum service loads, 
so castings with substandard strength are 
detected. Static proof testing to determine 
the load for permanent set or destruction is 
often used on castings with known defects 
as disclosed by other methods to aid in 
establishing the permissible extent of cast- 
ing defects. 

Hydrostatic testing of pressure type cast- 
ings has superseded practically all forms of 
non-destructive testing. Air pressure tests, 
often at pressures greater than the working 
pressure, are common with castings to be 
immersed in water. Steam, cold or hot oil 
pressure, or an air test of unmmachined 
pressure fittings is often used to detect de- 
fects which pass from wall to wall of the 
casting. 

Acoustic tests, such as striking a casting 
with a hammer, are largely dependent upon 
the operator's skill. The application of 
supersonic wave testing to castings has been 
limited to special applications and could 
be generally expressed as being in the ex- 
perimental stages. The available equipment 
is highly sensitive to surface irregularities 
and minute blemishes. When these diffi- 
culties are overcome, this method may gain 
in use and popularity for non-destructive 
testing. 

Electrical methods of flaw detection in 
castings have been tried with limited appli- 
cation and degree of success for some types 
of castings. However, there are two meth- 
ods used for segregating materials of vary- 
ing analysis and states of heat treatment 
although they are not suitable for disclosing 
defects or flaws. One is based upon the 
change in electromotive force induced by 
the test piece as compared with that of a 
known standard. 

The cyclograph uses the principle of 
varying metallurgical properties that cause 


MATERIALS & METHODS 
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Separate applicator unit simplifies application to soldering, 
brazing, welding, hardening, and heat-treating jobs 





® With this versatile, easily applied 
equipment you can quickly realize the 
economies of time- and money-saving 
electronic heat. It is medium powered 
(15 kw, 400 kc) for medium-sized 
induction heating jobs. 


Preliminary adjustments are preset 
at the generator. The proper time cycle 
and final power adjustment are selected 
at the applicator. Output control is 
stepless; timing is accurate to within 
1/30 of a second—thus assuring un- 
varying heat cycles, uniform work. 


S 


ELECTRONIC HEATING 


RADIO CORPORATION 
of AMERICA 


ENGINEERING PRODUCTS DEPARTMENT. 


CAMDEN, HW. J., 


MAY, 1946 





The applicator can be set for automatic 
or manual operation. When on “automatic” 
a foot switch is used to start the heat cycle; 
shutoff is automatic. Thus the operator 
has free use of both hands during this 
period. 


New settings can be rapidly made at the 
applicator as work pieces change. ““ON- 
OFF” push buttons provide control for 
manual operation. 

This equipment combines sturdiness, 
ease of operation, and accessibility. Maxi- 
mum safety to the operator is provided by 
extensive shielding, interlock switches, 


a 
i 


and low voltage output coils. Air-cooled 
tubes used in the generator contribute to 
long life and low maintenance. Water is 
not required at the generator proper. 


To take the place of the applicator—for 
specialized conveyor operations—a com- 
plete kit of components with wiring dia- 
grams is available for easy assembly of 
your own work unit. 


Installation supervision and operator 
training is provided by a staff of experi- 
enced laboratory and field engineers at 
no extra cost to you, 


Radio Corporation of America 

Electronic Apparatus Section 

Dept. 52-E, Camden, N. J. 

We are interested in. the application of money-saving electronic 
heat for high-speed processing of the following product. Please 
send me free information on RCA equipment. 





Product 


Name 








Company 
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Address 
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Zone State 
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COUNT AND CONTROL FAST! 





A time and 
money-saving instrument 


® For processes requiring a rapid- @ For accurate control of length 


ly repeated operation to occur and spacing of slide fasteners. 
f @ For use in automatic packagin 
pcan! a predetermined number o re aoe 
ckin t . 
: i serene ter Me coy: e d for many other operations 


throughout industry. 


This instrument uses three to four standard Potter 4-tube counter decade 
circuits arranged to give two independent predetermining channels in which 
any number, from 0 to 10,000, may be initially set up. Each channel is aliter- 
nately pre-set to the desired predetermined number by automatic, self-con- 
tained circuits at a speed not cbtainable with predetermined mechanical 
counters. The input is arranged for operation with either make-contacts or 
sharp negative pulses. Input frequencies may be in excess of 1000 cycles 
per second. The output includes an ultra-high speed relay with single pole 
double throw contacts. The standard unit may be ordered for a total count 
capacity of 1000 to 10,000 with either the single or dual predetermining chan- 
nels Other count capacities on special order. Write for additional details. 


ELECTRONIC COUNTER PRODUCTS 


136-56 ROOSEVELT AVENUE FLUSHING, NEW YORK 





“ROCKWELL 


HARDNESS TESTER 





NOW there is a way 


with our new Universal Test- 
ing Unit, that you may use 
“ROCKWELL” and“ROCKWELL 
Superficial” Hardness Testers 





on the largest or heaviest 
pieces you desire to test. You 
build your supporting frame. 
The U.T.U. comprises moving 
and all testing mechanism. 
Ghost pillars shown are merely 
our Standardizing frame. 





Discuss the possibility of this 
new facility, for whatever prob- 





lems you have, with your own 
organization, then tell us if you would like to have one of our field engineers 


WILSON 


Paap ee Se MECHANICAL INSTRUMENT CO.. INC. 
=) american Choia & Coble 365 Concord Avenue, New York 54 


study the matter with you. 


Acco 
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variation in the core loss of a tuned Pick-up 
coil which surrounds the piece under tes, 
This instrument is limited to uniform cay. 
ing sections which can be inserted into , 
suitable coil. 


—J. W. Juppenlatz. Am. Foundryme, 
Vol. 9, Jan. 1946, pp. 39.4) 


Etching for the Microscope 


Condensed from "Metal Treatment’ 


The etching of metals with acids and 
other corrosion-producing solutions for the 
examination of specimens under the micro. 
scope has been practiced for the last 200 
years. The surface to be etched must be 
carefully polished, reasonably scratch-free 
and show no signs of surface drag. Newer 
methods of mounting in Bakelite or other 
plastics are preferable to older methods in 
solder or Wood’s metal, since the latter js 
detrimental to the microscopic examination 
of the specimen edges. 

After polishing, the specimen must be 
cleaned carefully, rinsed in alcohol and 
dried, preferably in a hot air blast. Etching 
gives a relief, contrast, or sometimes color 
effect to the various constituents in the 
sample. The simplest etching method is to 
immerse the specimen in a dish filled with 
the etching solution, with the polished face 
up. A slight motion of the liquid is help- 
ful, the specimen being handled with tongs. 

Another is the drop-by-drop method, the 
specimen being held in the horizontal posi- 
tion and as much liquid dropped on the 
surface as can be held there by surface 
tension. Another way is to place the etch- 
ing solution on the polishing cloth at the 
final stages of polishing. 

The author favors etching by swabbing, 
the surface being rubbed with a wad of 
cotton-wool soaked with the solution; this 
removes the surface film and permits a 
more uniform attack. The electrolytic meth- 
od is used for highly alloyed metals, making 
the specimen the anode, with platinum the 
cathode and an electrolyte composed of the 
etching solution. 

The time of the etching is important and 
learned by experience. If the etching is too 
light it can be treated again; if too heavy, 
the specimen must be repolished. Cast iron 
must be etched carefully lest soft graphite 
be torn out, leaving the surface pitted. Cast 
iron is apt to stain and, if this is to be pre- 
vented, it is wise to immerse the specimen 
in a 50% solution of ammonium hydroxide 
for a few seconds before etching. 

For cast iron several reagents may be 
used. A 4% solution of picric acid in 
alcohol is the best general reagent, bringing 
out the ferrite, pearlite and steadite. A 2% 
solution of nitric acid in alcohol (nital) 
is sometimes used instead of the picric 
acid, though it may roughen the surface. It 
is good for developing ferrite grain bound- 
aries, meanwhile overetching any pearlite. 

Ten percent ammonium persulphate is 
ideal for differentiating between ferrite and 
steadite. The following solution is used 
for distinguishing between ferrite and ce- 
mentite: Add 2 g. of picric acid to 100 « 
of water in which 25 g. of caustic soda are 
dissolved. 

For etching steel the most universal solu- 
tion is 1 to 10% of nitric acid in alcohol. 


MATERIALS & METHODS 
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Which x-ray film for critical 
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copper lug at 220 kilovolts? 





c i Gelolol ae Type M ECAUSE his inspection had to be 

highly critical . . . because he 
needed the finest possible detail . . . the radiog- 
rapher selected Kodak Industrial X-ray Film, 
Type M, to use in this examination. The high 
contrast and remarkably fine grain of Type M 
gave him the definition he needed—and enabled 
him to reject unsound castings before they were 
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released for machining. 
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With direct exposures or with lead foil screens 
. . . for critical examination of non-ferrous cast- 
ings, or light alloys at average voltages .. . for 
inspection of any material at a million volts or 
. . Kodak’s Type M provides the utmost 
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Characteristic Curve, Kodak Indus- 

trial X-ray Film, Type M, with direct 

x-ray exposure or with metallic 

screens. (Development: 8 minutes at 

68° F., in Kodak Rapid X-ray De- 

veloper or Kodak Liquid X-ray y 
i 


Developer and Replenisher.) 
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LOG RELATIVE ExPOSURE 


In addition, Kodak supplies these 
three types of industrial x-ray film: 


Kodak Industrial X-ray Film, Type A... most often used 
for light alloys at lower voltages and for million-volt radiog- 


raphy of thick steel and heavy alloy parts. 





Kodak Industrial X-ray Film, Type K .. . for gamma and 
x-ray radiography of heavy steel parts, or of lighter parts at 
low x-ray voltages where high film speed is required. 

Kodak Industrial X-ray Film, Type F . . . primarily for radiog- 
raphy, with calcium tungstate screens, of heavy steel parts. 
The fastest possible radiographic method. 
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EASTMAN KODAK COMPANY 
X-RAY DIVISION, ROCHESTER 4, N. Y. — | O rel a Fe 























Pid The Searchray models 80 and 150 are com- 
pletely self-contained and offer no installation 
problems. Each is completely lead-enclosed with 
all adjustments centralized for simple operation 


Ban radiograph revealed multiple porosity —and resulted in 
appreciable savings to a manufacturer. 

The larger part of these savings was in machining costs — 
approximately 6 times the cost of the casting itself. Also saved 
was the cost of damaged tools, which were frequently broken on 
hitting voids, and the attendant loss of production time during 
replacement. 

And, most important, the manufacturer's reputation for quality 
products was maintained. The part radiographed was a cover on 
a pressure chamber. High stresses on the rim made it imperative 
to employ means of checking homogeneity of structure of this 
section. Hence the use of the Norelco Searchray. 

The persistent use of radiography or fluoroscopy will assist 
other manufacturers. in obtaining “competitive advantages by 
reducing costs in fabrication and field servicing and improving 
the reliability and safety of products. 

X-ray inspection, where necessary, will increase not only cus- 
tomer satisfaction but also the prestige of the manufacturer. 
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NORTH AMERICAN PHILIPS COMPANY, Inc., derr.m-swew ork 17, ¥. 
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Free carbides in carbon and low-alloy sre¢j 
are revealed by etching. in alkaline sodium 
picrate. For distinguishing chromium and 
tungsten carbides the following is used. 
10 g. of potassium ferricyanide and 10 ¢ 
of potassium hydroxide in 10 cc. of water. 

The etching of a nitride case is bes 
carried out with a 5% solution of picric 
acid in alcohol. The following is the com. 
monest solution used for stainless stec's. 
ferric chloride, 10 g.; hydrochloric acid, 
30 cc.; water, 120 cc. 


—C. A. E. Wilkins. Metal Treatmen;, 
Vol. 12, Winter 1945-1046, 
PP. 233-24), 


Railroad Laboratory 
Condensed from “Railway Age” 


The Rock Island Limes has recently 
opened in Chicago a specially designed 
testing and research laboratory building, 
fully equipped for testing the 70,000 items 
used in railway operation and maintenance. 
It is a one-story reinforced-concrete struc- 
ture, with a floor area of 16,275 sq. ft., 
having exterior walls of red shale brick, 
glass blocks, and continuous lines of hori- 
zontally-hinged windows. 

Fluorescent lighting is used throughout 
the building, and clear glass is used exten- 
sively in the interior partitions. Painting 
scheme of the machine-shop and physical- 
testing laboratory is in accord with the so- 
called color dynamics system. This section 
is devoted largely to testing all engineering 
materials, and is served by an overhead 
two-ton traveling crane. Specimens of al! 
rail failures are sent to this laboratory. 

A large constant temperature room wil! 
be equipped with humidity control and 
heating and refrigerating facilities, whereby 
temperatures ranging from -25 to 125 F 
may be maintained over considerable peri- 
ods. Later it is planned to apply lead 
lining to this room for X-ray investigations. 
The rubber-testing laboratory performs the 
necessary tests on air, signal, and steam 
hose; gaskets; packing; and various uphol- 
stery and textile materials. 

There is a laboratory which is fully 
equipped for the accelerated testing of pro- 
tective coating and corrosion-resisting ma- 
terials. In addition, an outdoor test rack 
is located on the roof of the building. All 
test panels are prepared ‘in an explosion- 
proof and fire-proof room, which is used 
also for routine physical testing of protec- 
tive coatings. Chemical analysis of these 
materials is carried out in a separate room. 

One of the most important laboratories 
is that devoted to petroleum products. It 
contains modern apparatus for maintaining 
careful..coatrol .of fuel oils, lubricants, etc. 
used in the road’s fleet of Diesel locomo- 
tives. A series of field tests by maintenance 
men at the end of locomotive runs have 
been developed. 

Among other laboratories and rooms are 
those for analysis of water; testing and 
analysis of cement, coal, ballast, and con- 
crete aggregates; metallographic examina- 
tion; macro-etching and  sand-blasting; 
spectro-analysis; testing of electrical appara- 
tus and equipment; electronics tests and 
research; stationary dynamometer car; and 
miscellaneous analysis and testing. 


-Railway Age, Vol. 120, Feb. 16, 1946, 
pp. 359-365. 


MATERIALS & METHODS 











A Se ae 


= 
' 


— ee JS ow Fel 


i | _—_ — 





THE AMERIC 
PLATINUM WORKS 


231 N.J.R.R. AVE., NEWARK 5,N. J. 


| ON REQUEST 


wURIO MYT 


AN 


PRECIOUS METALS SINCE 1875 


MAY 


1946 











BOOK REVIEWS 


Directory of Alloys 


ENGINEERING ALLOYS. By Norman E. 
Woldman & Roger J. Metzler. Published 
by American Society for Metals, Cleveland 
13, Ohio, 1945. Cloth, 6 x 9 in., 834 
pages. Price $10.00. 


This compilation of trade names of al- 
loys and their manufacturers, together with 
their important properties, has appeared 
as a second edition of the well known 
work originally authored by Woldman 
and Dornblatt There has been no radical 
change in the new edition. The informa- 
tion has been brought up-to-date, obso- 
lete data have been deleted, and the sec- 
tion in the first edition devoted to refer- 
ences (Sect. VI) has been omitted as 
unnecessary. 

As was the case with the previous edi- 
tion, the engineering alloys are listed 
alphabetically in Section One. In Section 
Two are found the alloy trade names, 
compositions, properties, uses and manu- 


| facturers’ key numbers listed according to 


the serial numbers established in Section 
One. The alloys, represented by their 
serial numbers, are classified according to 
their special characteristics and uses in 
Section Three. Section Four comprises a 
directory of manufacturers and their prod- 
ucts listed alphabetically. Section Five is 
a listing of alloy manufacturers by the 
key numbers referred to in Section Two. 
A Useful Data Appendix is Section Six, 
while the last section is devoted to ad- 
vertisers. 

Unfortunately, there have been some 
mechanical errors in the make-up of this 
volume. To follow the alloy serial numbers 
in sequence, one has to turn from page 
243 to 245, then back to page 244 and 
then to 246, which could be highly con- 
fusing to one seeking information in a 
hurry. On the whole, however, the volume 
maintains the high standard of utility of 
the first edition and is, of course, in a 
class by itself as a directory of alloy trade- 
names. 

—R. S. BURPO, JR. 


Electroplaters’ Chemistry 


CHEMISTRY FOR ELECTROPLATERS. By 
C. B. F. Young. Published by Chemical 
Publishing Co., Inc., Brooklyn, N. Y.., 


| 1945. Cloth, 534 x 934 im., 205 pages. 
| Price $4.00. 


This book greatly condenses general in- 
organic chemistry from a first-year college 
level in a very unusual but interesting 
manner. The elementary chemistry of 


solutions is simply and understandably 
stated. 

Typical chemical reactions of the com- 
mon elements are used extensively; the 
gas laws, valence, ionization, concentra- 
tion of solutions, types of reactions, etc., 
are tersely explained. Yet, the subject 
matter is so highly condensed that much 
study and thought would have to be ap- 
plied by anyone reading the book for 
his first introduction to chemistry. 

One might seriously question the value 
of a two-page discussion on atomic struc- 
ture and a brief discussion on the short- 
comings of the periodic classification of 
the elements. The important matters of 
pH, buffer action, mass-action effects of 
solutes, e.m.f. relationship of elements, 
might well have been included in the 
discussion to better advantage for electro- 
platers, than discussions on the chemistry 
of silicon, arsenic, or how wrought iron 
is made, to name several topics. 

The smelting of iron and the manuv- 
facture of steel and alloys are interesting, 
yet are not particularly pertinent to chem- 
istry for electroplaters. A discussion of 
the e.m.f. relationship of the elements 
would undoubtedly be as, if not more, 
beneficial to a plater than reference to the 
law of octaves. 

It would be helpful to electroplaters to 
find more specific but elementary reference 
to volume and weight relationships for 
analytical control of solutions. 

The reader must conclude that this 
book is not so specifically directed to the 
electroplater as it could be. 

—C. L. FAUST 


Principles of Electron Optics 


ELECTRON OPTICS AND THE ELECTRON 
MICROSCOPE. By V. K. Zworykin, G. A. 
Morton, E. G. Ramberg, J. Hillier & A. 
W. Vance. Published by John Wiley & 
Sons, Inc., New York, 1945. Cloth, 5% 
x 8Yg in., 766 pages. Price $10.00. 


Dr. V. K. Zworykin and a group of his 
associates at RCA Laboratories have done 
a book outlining the optics of the electron 
microscope. The book contains compre- 
hensive non-mathematical descriptions of 
the electron gun, of magnetic and elec- 
trostatic lenses and their abberations, and 
of the fundamentals of the electron tra- 
jectory and its control upon which they 
are based. For anyone making a serious 
study of the theory underlying the elec- 
tron microscope, here is a valuable ref- 
erence work. 


(Continued on page 1396) 
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The Continental HYPERCARB PROCESS 
insures the Following Advantages: 


Preactivated Gas . . . . Thus quick carburizing. 

Preactivated Gas . . . . Thus clean metal—no scale. 

Preactivated Gas ... . Thus uniform case; both car- 
bon content and depth. 

Close control of product. 

Elimination of manual control or handling. 

Mechanical processing—little labor. 

Therefore high quality and low costs. 


Let us give you full details. 





* HYPERCARB processing isa simple, fool-proof method 
of gas carburizing developed through Continental research. 


CONTINENTAL 
INDUSTRIAL 
Tis ENGINEERS, INC. 


176 W. ADAMS ST., CHICAGO 3, ILLINOIS 


ASSOCIATE COMPANIES 


Intercontinental Engineers, Inc. 
Engenheiros Continental do Brazil, S. A. 














For the practical man, to whom th 
electron microscope is simply one of many 
available tools, each to be used when 
needed, a warning is necessary. The book 
is not a manual of electron Microscope 
technique. About one hundred of the 
750 pages are devoted to manipulation of 
the instrument itself. The remainder are 
devoted to discussing the theory which 
makes the instrument possible. The book 
is precisely what its title indicates—ap 
outline of the principles of electron optics. 


—KENNETH Rose 


Other New Books 


Symrosium on Macnetic Particte Testing. Pub. 
lished by American Society for Testing Materials, 
Philadelphia, Pa., 1945. Heavy paper, 6 = 9 in,, 
122 pages. Price $1.25. The combination of papers 
presented comprises a miniature textbook upon 
the subject. Included—are outlines of the equip. 
ment used, the theory underlying its use, and the 
application of the method to railroad equipment 
testing, aircraft parts testing, inspection of cast. 
ings, and inspection of forgings. A.S.T.M. ten. 
tative methods for magnetic particle testing and 
inspection of commercial steel castings and for 
heavy steel forgings are included. 


A Bistiocrarny on Curtinc or Meraus. Prepared 
by O. W. Boston. Published by The American So 
ciety of Mechanical Engineers, New York, 1945. 
Fabrikoid, 5% x 8% in., 547 pages. Price $6.50. 
This bibliography combines Parts 1 and 2 published 
in 1931 and 1935, respectively, with 3500 addi 
tional items. The 4124 annotated references are 
arranged alphabetically by authors and chrono 
logically by years, and provide a comprehensive 
list of the most important articles on metal cutting, 
including shaping, grinding, analysis and treatment 
of the various cutting tools, turning, milling, 
drilling, planing, shaping, broaching, reaming, etc. 
They embrace the years 1864 to 1943, inclusive. 


Acip Oren Hearte Siac Frvurrry anp Its Sic¢nirt- 
cance. By G. R. Fitterer, J. W. Linhart, B. B. 
Rosenbaum, J. B. Kopec, S. Poch & W. G. Wilson. 
Published by Acid Open Hearth Research Assoc., 
Ine., Pittsburgh, 1945. Heavy paper, 6 x 9 in,, 60 
pages. Price $1.00. This is the first bulletin of the 
Acid Open Hearth Research Association, Inc., ¢s- 
tablished in September 1942, by a group of com- 
panies making this grade of steel. This bulletin 
describes some of the results of the research staff's 
investigations on the fluidity of slags in acid open 
hearth operations. The information is believed to 
be of considerable value in the orderly working 
and control of an acid open hearth heat of steel. 
Not all the results on the fiuidity study were avail- 
able for publication at the time the bulletin was 
prepared, but further information may be expected. 
The research activities are carried on by a staff 
under the supervision of the Association’s Director 
of Research at the University of Pittsburgh. 


Bemavion or Ferarric Steers at Low TEMPERaTunes, 
Parts I anv Il. By H. W. Cillett & F, T. McGuire. 
Published by American Society for Testing Mate- 
rials, Philadelphia, 1946. Heavy paper, #4 x Il 
in., Pt. I—S6 pages, Pt. II—I156 pages. Price $4.00 
($3.00 to ASTM members). The two parts of this 
report cover extensive data based on experimental 
work which the War Metallurgy Committee carried 
on at the University of Kentucky. Data from other 
sources are also included. The project as conceived 
by the War Metallurgy Committee was aimed to 
secure a comprehensive set of experimental data 
on the low-temperature behavior of commercial, 
national emergency, S.A.E. and similar steels, and 
to clarify the relation of composition, heat treat- 
ment, grain size, etc., to low-temperature behavior 
Part I, 56 pages, contains an extensive discussion 
of the project, the materials and the resulting data, 
with tabular material and references, Part II, 156 
pages and 250 diagrams, photomicrographs, etc., 
contains the developed data with many figures and 
charts. 


MATERIALS & METHODS 
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Much intensive experimental and devel- 
opment work is constantly being carried on 
by the machine tool industry to provide the 
metal working field with equipment to 
handle the ever-changing machining prob- 
lems. Here are brief descriptions of a 
number of recent machine tool _develop- 
ments. 


Milling Machines and Lathes 

A line of knee-type milling machines de- 
signed for maximum efficiency when mil- 
ling steel with carbide cutters has been 
developed by Kearney & Trecker Corp., 
Milwaukee, Wis. The design of this type 
miller includes a solid-hack column and a 
spindle drive motor cross mounted in the 
base. Power is transmitted to the spindle 
through multiple V-belts and the spindle 
speed selection box. Sixteen speeds from 
50 to 1250 r.p.m. in approximate geo- 
metrical progression are possible. Feed rates 
from 3¢-in, to 90-in. per min. in approxi- 





This hollow milling machine is made up 
{ four separate units which may be oper- 
ated together or singly. 
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Recent Machine Tool Developments 


mate geometrical progression are also pro- 
vided. 

A hollow milling machine for heavy duty 
work has been developed by LeMaire Tool 
& Manufacturing Co., Dearborn, Mich. 
The machine is composed of four separate 
working units arranged at right angles to 
each other, about a central base, which 
carries a fixture for mounting the work. 
Each of the machines can be operated inde- 
pendent of the others. 

The spindles are mounted in housings 
which slide on large guide bars. The coolant 
is forced inside the spindle under pressure 
to provide efficient chip removal. The 
machine was designed to hollow mill and 
face shoulders on universal joint spiders 
with journals ranging from 4-in. to 1\%-in. 

A milling cutter redesigned by the Love- 
joy Tool Co., Inc., Springfield, Vt., is said 
to provide for sensitive control of blade 
settings. To accomplish this, each blade is 
set at a slight angle to the cutter body. 
When blade adjustment is required, a lock- 
ing device is loosened by unseating a taper 
pin. A recessed-head screw, at the bottom 
of each blade, is then turned to move the 
blade up or retract it the exact amount 
required. 

R. K. Leblond Machine Tool Co., Cincin- 
nati, has announced the introduction of 
four new model automatic crankshaft lathes. 
Although there is some overlapping of 
functions, these four machines complement 
each other and all together perform a varie- 
ty of turning operations such as rough and 
finish turning, filleting, checking, and 
shaving. 

A small, high-speed lathe for use on 
bench or table has been developed by 
Precise Products Co., Racine, Wis. It is 
most applicable for grinding and polishing 
small products and parts such as screw 
machine parts, precision castings, and car- 


Phantom view of milling cutter showing 
how each blade is set at a slight angle to the 
cutter body. 


bide tools and blanks. It can be used for 
steel, nonferrous metals, plastics, glass and 
wood. 

A single spindle automatic chucking lathe 
for machining operations on castings, forg- 
ings and tubing parts up to 12 in. in diam. 
has been announced by the National Acme 
Co., Cleveland 8. This new machine spe- 
cializes in straight, internal or taper boring, 
form turning or form boring, external 
turning, forming, facing and chamfering. 


Grinding Equipment 

The Cincinnati Milling Machine Co., 
Cincinnati, has recently announced the de- 
velopment of a grinder for sharpening cut- 
ter shapes involving convex or concave 
radii, and having straight, tapered or helical 
teeth. The generation of accurate radii is 
accomplished by the turntable base upon 
which the workhead unit is mounted. The 
workhead may be swiveled through 235 
deg.; adjustable stops are provided to 
limit its arc of travel. An adjustable trans- 
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BRICKSEAL 


REFRACTORY COATING 


ABRASION 


ROTECTION against abrasion is an 

outstanding advantage of Brickseal. 
Here are two refractory bricks, one 
coated with Brickseal, the other un- 
coated, They were heated to more than 
2000°, taken directly from the furnace, 
cooled and shoved against an emery 
wheel, Hot and cold, the Brickseal- 


treated brick resisted the abrasion — see 
below. 


Brickseal consists of high fusion clays 
and metal oxides combined in oil. Fur- 
nace heat burns away the oils and vitri- 
fies the clays and metals which penetrate 
deeply into the pores, cracks and joints. 
Brickseal prevents cracking, spalling 
and slagging regardless of sudden tem- 
perature changes. Brickseal is also a 
mortar for laying up refractory walls. 


Compare the Brick- 
seal-treated brick at 
the left to the un- 
treated at the right. 


TRY IT YOURSELF 


| onyour ~ 
- emery wheel 
ee ~ 2. 















Two bricks bonded 
together and par- 
tially coated with 
Brickseal will be 
mailed to you on 
request. 





























BRICKSEAL 
REFRACTORY COATING 


5800 So. Hoover St., Los Angeles, Calif. 
1029 Clinton St., Hoboken, New Jersey 
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verse slide provides for the grinding of radii 
which have their centers offset from the 
centerline of the workpiece. 

For grinding flat form contours the crush 
grinding principle is receiving ‘widespread 
interest. The Thompson Grinder Co., 
Springfield, Ohio, has developed a crush 
forming machine which utilizes two master 
rolls. One roll does the initial crushing of 
the grinding wheel to the form desired; 
the second roll is used for touching up the 
wheel and correcting form loss. Both rolls 
are mounted on the working table in such 
a way that the grinding wheel can be ini- 
tially crushed, the work can be formed, and 
the grinding wheel retouched for form loss 
without disturbing the set-up. 


Accessories 

A drill chip breaker which breaks the 
chip at each revolution of the drill has 
been introduced by the Ex-Cell-O Corp. of 
Detroit. In operation, the short chips ac- 
cumulate around the mouth of the hole, 
thus eliminating the troublesome long, 
whirling spirals. The main benefits are said 
to be increased operating speed and pro- 
longed drill life. 

A new type of machine vise for use with 
millers having a flat table surface with “T” 
slots is being manufactured by the Poster- 
held Mfg. Co., Los Angeles 21, Calif. This 


vise makes use of the flat table surface of 





How the chips look after being broken 
up by the drill chip breaker. 


the miller and thus allows the full vertical 
capacity for work from table surface to 
cutting tool, as well as the full length cf 
flat table surface. 


High-Speed Die Casting Machine for Small Runs 


One of the factors in the selection of the 
method for producing a small part is the 
quantity of parts to be made. The selection 
of pressure die casting, as a method for 
making small metal parts, has been largely 
confined to those applications where large 
runs of over 1000 parts are required. The 
cost of the dies generally has made the 
use of die casting for small runs or for 
experimental purposes prohibitive. 









a TIE BAR HOLES 
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A die casting machine designed primarily 
to make the die casting of small quantities 
of parts economical has been introduced 
during the past few months by the DCMT 
Sales Corp., New York 13. The machine 
was developed and first used in England, 
where during the war it was applied to the 
manufacture of a number of war products 

This design of die casting equipment has 
been used successfully for runs as low as 








Prefabricated blank die sets cut cost of die making for small runs. 
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The small hand-operated die casting ma- 
chine capable of 500 to 700 shots per br. 


300 parts, and production rates of 500 to 
700 shots per hr. have been achieved. 


Prefabricated Dies 

One of the chief features of this new 
equipment is the use of prefabricated blank 
die sets. The die sets are made available to 
the user with the alignment pins and holes, 
the sprue hole, the spreader, etc. already 
built in. Thus, the die making operation 
consists only of machining the die cavity 
and grinding the gate. The user_in many 
cases can make his own dies. 

Because of the production rates possible, 
the use of single impression dies instead of 
the multi-impression type becomes prac- 
tical. This further simplifies the die mak- 
ing operation and cuts the die cost. 

The required die cavities are cut either 
directly into the die plates or in steel pads 
that can be fitted to the die plates. Auto- 
matic or hand-operated side cores can be 
arranged where required. The fixed die-half 
is water-cooled to counteract the heat radi- 
ated from the pot. Ejector pins are arranged 
in the die so that on the opening stroke of 
the toggle lever these pins are pushed 
forward, thus ejecting the casting auto- 
matically. 


Two Models 
Two principal models of this die casting 
unit have been developed, one for zinc, 





A few of the parts which can be produced 
on this type die casting machine. 


MAY, 1946 


tin, or lead base alloys; the other for 
aluminum. The machine designed for zinc, 
tin and lead base alloys can produce parts 
up to 5 oz. in weight and approximately 
5 in. by 7 in. in size. 

The machine is made up of two units— 
the pot unit and the die unit. The casting 
metal is melted in the gas-fired pot. The 
plunger, hand operated, injects the molten 
metal through the goose neck into the die. 
The moving half of the die is opened by 
hand to remove the casting. This type of 
machine is also available with an air 
operated plunger. 

The aluminum die casting machine will 
produce parts up to 24 oz. in weight and 
approximately 5 in. by 6 in. in size. It is 
composed principally of a die unit and 
injection cylinder. The molten aluminum 
is poured from a ladle into the injection 
cylinder through a pouring slot. 

An air-operated plunger forces the metal 
into the die. The fixed die-half is secured 
to the water cooled injection cylinder cradle. 
Additional water cooling is required in the 
die-blocks after the form has been cut. 


Recent Developments in Control Valves 


In many metal working plants control 
valves form an important and integral 
part of the processing and fabricating 
equipment. Below are listed a number of 
such control devices recently announced by 
manufacturers of control equipment: 

A self-sealing, air operating ball type 
valve, known as “Type BA.” Fitted with 
a hand opening lever and a rotatable pivot. 
Ball valve closes tight with inlet pressure. 
Leslie Co., Lyndhurst, N. J. 

A solenoid-controlled 3-way valve for 
compressed air provides straight line air 
flow control. The user can select the setup 
desired by reversing the supply and outlet 
manifolds on the center body. Nwmatics, 
Milford, Mich. 

A differential oil flow control valve for 
providing constant liquid fuel flow to regen- 
erative furnaces. May be applied to other 
liquid fuel control problems. The valve 
prevents liquid flow changes due to pres- 
sure variations. Bloom Engineering Co., 
Pittsburgh. 

Three air and hydraulic control valves. 
One is for tubing and light piping applica- 
tions, designed for 4-way operation. Suit- 
able for air, oil or water in pressures up to 
250 psi. Another is a foot-operated valve 
for use in air and oil hydraulic cylinder 
applications. Operates on 250 psi. air pres- 
sure or 1,000 psi. oil pressure. A third is a 
two-direction speed control valve for adjust- 
able control of cylinder piston speed in both 
directions. Working pressures are 250 psi. 
for air cylinders, 1,000 psi. for hydraulic. 
Hanna Engineering Works, Chicago 22. 

A hydraulic remote control for throttle, 
mixture, governor, and position indicator 
controls. The unit is very small, completely 
enclosed, and easily installed. Sperry Prod- 
ucts, Inc., Hoboken, N. J. 

A magnetic relay for use in electronic and 
industrial fields where relays are required 
for operation on currents of thermocouple 
and photocell magnitudes. Instrument Div. 
of Thomas A. Edison, Inc., West Orange, 
N. J. 
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F you are now fabricating parts from 

stainless steel, we believe it will pay 
you to investigate specialized Odakite 
materials particularly designed for 
stainless steel surface cleaning and con- 
ditioning operations. You will find 
them suitable for use in dip-tank clean- 
ing; automatic washing machine and 
electro-cleaning methods. In plant af- 
ter plant, they are proving helpful in 
obtaining better results at lower unit 
cost on such operations as these: 


Cleaning after machining, spinning 
Wet grinding 

Cleaning before annealing 
Cleaning after oil quenching 
Cleaning before blackening 


Neutralizing after pickling 


CONSULT OAKITE TODAY! 


Our Technical Representative in your 
locality will welcome the opportunity 
to discuss your stainless steel cleaning 
and surface conditioning problems 
with you. Odakite on-the-spot service 
involves no obligation. Consult Oak- 


ite TODAY! 


OAKITE PRODUCTS, INC. 
32H Thames Street, New York 6, N. Y. 


Technical Service Representatives Located in All 
Principal Cities of the United States and Canada 


OAKITE Sveclrd 


CLEANING 


MATERIALS « METHODS o¢ SERVICE 
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luminum alloy iron-core induction melting furnaces, the 

A first of this kind capable of continuous operation, 

have been developed at Ajax’s Experimental Foundry 

(see photo upper right). Simplified cleaning methods and 

improved design of melting channels have resulted in in- 
creased lining life and reduced maintenance cost. 


ob of melting 300 pounds per hour requires 60 kw. unit 
J (see photo above) occupying about 4’ x 4’ x 4’ space, 

requiring no foundations and provided with a self- 
contained internally wired control cubicle, including poten- 
tiometer type temperature controller. Operating cost from 
40 to 70 cents per hour, with maintenance items almost 
negligible. 


nother unit of 20 kw. capacity is finding wide acceptance 

as holding furnace in die casting and permanent mold 

work. Space required is about 3’ x 3’ x 3’, no founda- 

tions, self-contained control cubicle. Operating cost from 8 
to 12 cents per hour. Metal charge of crucible is 300 pounds. 


-ray investigation carried out on metal processed in 
Ajax induction furnace proves that accurate (free of 
time lag) temperature control, typical of these fur- 

naces, allows casting consistently at lowest and most adequate 
temperatures necessary for sound castings, all of which 
results in considerable reduction of rejects. 


AJAX ENGINEERING CORPORATION 
TRENTON 7, N. J. 
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INDUCTION MELTING FURNAGE 








ee Associate Companies: AJAX METAL COMPANY, Non. Ferrous Ingot Metals and Alloys for Foundry Use 


AJAX ELECTROTHERMIC CORP. Ajax-Northrup High Frequency Induction Furnaces 
AJAX ELECTRIC CO., INC., The Aisx-Hultgren Electric Salt Bath Furnace 
AJAX ELECTRIC FURNACE CORP.., Ajax-Wyatt induction Furnaces for SeRing 


Welding and Surfacing 
with Powdered Materials 


A new method of welding, brazing o, 
surfacing with powdered materials was t.¢. 
cently announced by the Powder Weld Co 
Brooklyn, N. Y. The equipment consists 
of a torch, made similar to an ordinary flame 
welding torch, but having a special patented 
nozzle and 16 independent controls, a cop. 
trol box with air and gas pressure regulating 
valves, and a canister for the powdered 
materials. 

In this process, known as “Powder 
Weld”, compositions of powdered or finely 
divided metals, together with suitable 
fluxes, are projected through the flame cone 
onto the work surfaces. Fuel gas, oxygen 
and a processing gas are used together to 
provide the flame and temperature control. 

The torch can be used as a welding or 
brazing torch with conventional rod or 
wire. When used in this manner, the flux 
can be deposited in powdered form through 
the cone of the flame. 

The applications. of the process include 
hard facing, brazing and welding with 
powdered metals and alloys, controlled at- 
mosphere welding and metal spraying of 
all kinds. The method can also be used 
to apply various chemical compositions of 
the plastics group to surfaces. 


@ For making lap joints in copper strap 
attaching terminals to cable, brazing coi! 
ends and general copper smithing work, a 
new portable 5 Kva brazer weighing only 
30 lb. is announced by the Westinghousé 
Electric Corp., Pittsburgh. The brazer con- 
sists of a transformer, voltage selectors, con- 
trols, and carbon-tipped tongs: Alternating 
current from an adjustable voltage trans- 
former passes through the tongs and parts 
to be brazed, raising the temperature to a 
point at which the brazing alloy melts. 
The brazing alloy may be applied in the 
form of a rod or in ribbon form. 


Shape-Cutting Machine 


An oxyacetylene shape-cutting machine 
has been designed by the Linde Air Products 
Co., New York 17, to do precision cutting 
on work of intermediate size, which for- 
merly could be done only with a large 
machine. An attachment is also available 
for this machine which makes it possible to 
mount the blowpipes on both sides of the 
tracing table. This makes the machine par- 
ticularly adaptable to high production set- 
ups by permitting the cutting of identical 
shapes simultaneously from plates on both 
sides of the tracing table. 

The attachment can also be used to great 
advantage in eliminating “down time’, 
since plates can be put into position on one 
side of the machine while cutting is being 
done on the other. 

The machine has a 36-in. transverse 
working range. The longitudinal working 
range with the standard table is 100 in., and 
this range can be extended indefinitely by 
adding frame and table top sections. 


MATERIALS & METHODS 
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CASE NO. 677 
Production Results Like This Build Prestige With Front-Office Management 


There is only one solution to the problem of higher labor costs as far as successful indus- 
trial operations are concerned, That is greater efficiency in production. The chart 
production efficiency attained by the cleaning superin- 


below represents the increased 


a Pennsalt man,experienc 


LABOR COST 





tendent of a large nationally-known metal-working company. 
Z in processes for better, faster metal cleaning at 
he has made a record for his cleaning department which is the talk of his company. 
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CASE NO. 607 


Pre-Cleaning Time Cut from 
5 Minutes to 30 Seconds 


An X-ray equipment manufacturer de- 
manded of his department heads faster, 
lower-cost production all along the line in 
order to meet tough competition. The clean- 
ing foreman called in a Pennsalt man. First, 
the pre-cleaning operation was tackled. 
Tests were run with Pennsalt Cleaner 
EC-10. The brass, copper and steel parts, 
covered with buffing compounds, oils and 








| steel mill, the acid consumption running 


about 1,500,000 pounds annually. After 
studying conditions in the plant, the pro- 
duction rate and the quality of cleaned 


| metal surface desired, an acid inhibitor 


greases started “coming clean” in a matter | 


of seconds instead of minutes required by 
the former method. 

Next the electrolytic cleaning step in the 
cycle was redesigned, using another type 
Pennsalt Cleaner. Similar gains in produc- 
tion speed, hence vere lower costs, 
resulted. 


Pennsalt EC-10 is a new emulsion-type 


cleaner. One example of its outstanding 
superiority is pictured below. 





These graduates show comparison of three solvent emul- 
sion cleaners, diluted 1:50 with water. After standing 
forty-eight hours No. 1 (Pennsalt Cleaner EC-10) shows a 
thick dense emulsion, while No. 2 and No. 3 show con- 
siderable separation. This test demonstrates the high degree 


of stability of Pennsalt Cleaner EC-10 in water emulsion. 


CASE NO. 630 


200,000 Lbs. Acid Saving 


Large tonnages of alloy and various carbon 
steels were being pickled in a large Western 


MAY, 1946 





(Pennsalt PM -40) was recommended by the 
Pennsalt man. This product has unusual 
characteristics in protecting the base metal 
so that the useful life of the acid is pro- 
longed. Tests with Pennsalt PM-40 proved 
that the pickle would run for 10 days where- 
as it had been customary previously to 








dump the acid every other day. Based on | 


anticipated steel production, this plant will 
save about 500,000 pounds of acid per year, 
not to mention the previous every -other- 
day labor cost involved in dumping the 
spent acid, 


CASE NO. 651 


Heat Treater Hold-Up 


Eliminated 


A bottle neck existed in the cleaning opera- 
tion of a well-known electrical equipment 
manufacturer. ‘The heat treaters were not 
getting cleaned parts fast enough. ‘lhe 
cleaning foreman was being blamed. What 
to do? Additional manpower and new clean- 
ing equipment were not available. Working 
side by side in his shirt sleeves with the men 
in the cleaning gang, a Pennsalt man studied 


| every step in the cleaning cycle. Recom- 


mendations were made which incorporated 
a new high-speed Pennsalt Cleaner in the 
cycle. The cleaning speed stepped up 400% 
and dovetailed perfectly with the produc- 








tion needs of the heat treaters. No addi- | 


tional labor was required in the cleaning 
operation and down-time in the heat treat- 
ing department was eliminated. 


THE LAB NOTEBOOK 


Corrosion-proof brick construction is often 
specified for equipment designed to handle 
acids, alkalies, and solvents, but the choice 
of the proper cement has heretofore pre- 
sented a difficult problem. Like the weakest 
link in a chain, the service that can be ex- 
pected of such construction is dependent 
upon the cement used as the ding 
material. 


Pennsalt PRF Cement, a new resin product, 
is furnished as two ingredients which when 
mixed together form a _ cold-hardening 
chemical-setting mortar. Bonding tightly to 
all ceramicware, this product is liquid im- 
pervious, highly resistant to abrasion, and 
resistant in use to the majority of commonly 
encountered acids, alkalies and_ solvents. 
Pennsalt PRF Cement, installed five years 
ago in a plant test under the most severe 
corrosive conditions, is still in excellent con- 


_ dition despite continuous attack. 





CASE NO. 676 


A General Superintendent 
Writes— 


“Formerly we used two different metal 
cleaners, one for cleaning parts to be 
enameled, the other to clean those to be 
plated. Now we do both jobs better with one 
Pennsalt Cleaner ...and on top of that, it 
has saved us 28% in cleaner costs.” 








Since every plant has its own cleaning prob- 
lems, a great number of Pennsalt Cleaners 
... developed for varied and extreme re- 
quirements... are available. All have ex- 
ceptional dissolving and emulsifying action, 
long lasting power and quick cleaning ability. 


CASE NO. 692 
Aluminum Cleaning Cost Cut 


from *550 to *250 per Month 


There was trouble on two fronts for this 
maker of aluminum motor parts. Oil and 
aluminum chips still remained after the 
cleaning cycle. Equally serious, worker effi- 
ciency was reduced because of the offensive 
odors from the cleaning solution. When the 
Pennsalt man with his advanced metal- 
cleaning experience called, he was asked to 
analyze the operations and make recom- 
mendations. A Pennsalt Cleaner was sug- 
gested, no changes being made in the type 
of equipment to be used. Both troubles were 
eliminated. Far better than the manufac- 
turer had hoped for... cleaner compound 
costs were cut from $550 to $250 per month. 





if you would like to see the Pennsalt man, 
write to Dept. MM-5. If your problem is 
urgent—wire, and he will call immediately. 


PENNSALT 


PENNSYLVANIA SALT 
MAN 


P TURING C PANY 


Special Chemicals Division 
1000 WIDENER BUILDING, PHILADELPHIA 7, PA. 
NEW YORK + CHICAGO ST. LOUIS PITTSBURGH 
CINCINNATI + MINNEAPOLIS + WYANDOTTE « TACOMA 
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Barrett Standard Anhydrous Ammo- 
nia is made by combining Nitrogen, 
extracted from the air, with Hydro- 
gen. These two gases are freed from 
impurities, before combining, to pro- 
duce Anhydrous Ammonia of the 
highest purity obtainable. 


Barrett Standard Anhydrous Ammo- 
nia is available in two grades: 
REFRIGERATION GRADE, guaranteed 
minimum 99.95% NH3; and com- 
MERCIAL GRADE, guaranteed mini- 
mum 99.5% NH3. Both grades are 
shipped in tank cars with a capacity 
of approximately 26 tons of NH3. 
REFRIGERATION GRADE only is 
packaged in 25, 50, 1C0 and 
150-pound standard-type cyl- 
inders and in 100 and 150- 
pound bottle-type cylinders. 





BARRETT STANDARD 
ANHYDROUS AMMONIA | 


Barrett Standard Anhydrous Ammo- 
nia must pass rigid tests for mois- 
ture, non-condensable gases and 
other impurities, before release for 
shipment. Cylinders and tank cars 
are thoroughly cleaned and in- 
spected, upon return to the plant, 
before reloading. 


Barrett Standard Anhydrous Ammo- 
nia is stocked in cylinders at 64 
points conveniently located from 
coast to coast. The advice and help 
of Barrett technical service men are 
available to you for the asking. 


Barrett standards of purity 
and service make Barrett 
Standard Anhydrous Ammo- 
nia your best source of NH 3. 


THE BARRETT DIVISION 


* ALLIED CHEMICAL & DYE CORPORATION > 4 


40 RECTOR STREET, NEW YORK 6, N. Y. 
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Sree: 


An interesting and 
helpful booklet, 
packed with useful 
information about 
Anhydrous Ammo- 
nia, will be mailed 
to you on request. 








Metal Cutting Saws 
for Light Gage Applications 


Two metal cutting saws, one a high-spee, 
band saw and the other a hand Operated 
saw, were announced recently by two com. 
panies. The Doall Co. of Minneapolis js the 
manufacturer of the band saw, designed 





This air operated hand saw is handy for 
sawing light gage metals. 


primarily for light gage steel and foundry 
work. The saw is capable of slicing through 
lg-in. stainless at 48.6 lineal in. per min 
and through 13 gage sheet steel at 150 in 
per min. 

The hand saw, air operated and designed 
to use standard sizes of hack saw blades and 
files, is distributed by the Air-Speed Tool 
Co., Los Angeles 44. This saw is portable 
and especially suitable for working in awk- 
ward or cramped quarters. 


Degreasing Equipment for Small Parts 


A conveyorized machine for cleaning 
small basketed parts has been announced 
by the Detrex Corp., Detroit. The equip- 
ment is a two-dip immersion vapor de- 
greaser which permits the choice of any one 
of several cleaning cycles. The first choice 
is an immersion-vapor cycle. Work being 
cleaned is dipped in hot solvent in the first 
chamber and then is moved through vapor 
in the second. 

A second selection is a vapor-immersion- 
vapor cycle. Here, the solvent level is held 
low in the first chamber, allowing the ac- 
cumulation of oils and grease as in a one- 
dip concentrator. The conveyor moves 
through hot solvent in the second chamber 
and then through solvent vapors in the 
final phase. 

The boil-rinse-vapor cycle cleans the 
work in solvent at a boil temperature, at 
a rinse temperature and in the vapor. Some 
contaminants can be removed in vapor 
alone. These various phases can be recom- 
bined to form new cycles for special de- 
greasing jobs. 


MATERIALS 
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These roof ventilators are but one of many 
applications for ENDURO Stainless Steel 
in the textile and chemical processing in- 
dustries, Others include dyeing machines, 
vats, tanks, agitators, autoclaves, con- 
densers, evaporators, valves and tubing. 


Among the major reasons why Republic ENDURO 
Stainless Steel is a “‘natural” material for chemical and 
textile processing applications is its inherently high 
resistance to rust and corrosion. 


Consider the case of these textile dyeshop roof venti- 
lators. When made of ordinary steel, the high cost of 
replacing corroded ventilators every six months was 
dwarfed by the costly annoyance of rusty drippings 
which contaminated dyes and damaged materials. 


After they were made of long-lasting ENDURO, how- 
ever, these ventilators ceased being a source of con- 





Reg. U.S. Pat. OF 


Other Republic Products include Carbon and A 
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stant maintenance and replacement expense. Rusty 
drippings were ended. 


Perhaps you, too, have applications in which this and 
other ENDURO advantages effectively can reduce 
operating overhead. Talk to your equipment manufac- 
turer, or write us for complete information: 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division ¢« Massillon, Ohio 


GENERAL OFFICES: CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, New York 


ENDURO STAINLESS STEEL 
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GEORGE J. HAGAN COMPANY 


PITTSBURGH, PA. 


CHICACO 


DETROIT 


Los 


ANGELES 


SAN 


FRANCISCO 


Meetings and Expositions 


NATIONAL MARINE EXPOSITION. 
New York, N. Y. May 20.25 
1946. 


AMERICAN IRON & STEEL INsty. 
TUTE, general meeting. New 
York, N. Y. May 23, 1946. 

SOCIETY OF AUTOMOTIVE ENGI. 
NEERS, semi-annual meeting. 
French Lick Springs, Ind. June 
2-7, 1946. 

AMERICAN SOCIETY OF MECHANI. 
CAL ENGINEERS, Aviation Divi- 
sion meeting. Los Angeles, Calif. 
June 3-6, 1946. 

AMERICAN SOCIETY OF HEATING & 
VENTILATING ENGINEERS, semi- 
annual meeting. Montreal, Can- 
ada. June 10-12, 1946. 


AMERICAN SOCIETY OF MECHANI- 
CAL ENGINEERS, Oil and Gas 
Power Division meeting. Mil- 
waukee, Wis. June 12-15, 1946. 

AMERICAN SOCIETY OF MECHANI- 
CAL ENGINEERS, semi-annual! 
meeting. Detroit, Mich. June 
17-20, 1946. 

AMERICAN SOCIETY OF MECHANI- 
CAL ENGINEERS, Applied Me- 
chanics Division meeting. Buffa- 
lo, N. Y. June 21-22, 1946. 

AMERICAN SOCIETY FOR TESTING 
MATERIALS, annual meeting. 
Buffalo, N. Y. June 24-28, 1946. 

AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, cor- 
rosion conference. Gibson Island, 


Md. July 15-19, 1946. 


Plants and Slants 
The Chicago Flexible Shaft Co. has 


changed its name to Sunbeam Corp. The 
Stewart Industrial Furnace Div. will be 
redesignated the Sunbeam Stewart Industrial 
Furnace Div. of Sunbeam Corp. The com- 
pany is developing new types of standard 
electric and gas-fired furnaces, including gas 
carburizing and nitriding types, and recir- 
culating draw chambers. A smaller furnace 
with wide range of temperatures, gas-fired, 
and suitable for tool room use, is also in 
process. 


The Carpenter Steel Co., Reading, Pa., 
has announced plans for a modern new 
research laboratory. On the first floor will 
be experimental melting and rolling equip- 
ment, a heat treat department, machine 
shop and physical testing laboratory. On 
the second floor will be a complete metal- 
lographical laboratory, while the third floor 
will house the chemical laboratory, includ- 
ing equipment for spectrographic work. 
There will be conference rooms and a 
library. 


Cash awards totaling $156,658 were 
paid by the General Electric Co. last year 
to employees whose ideas for improved 
plant and office operation were adopted. 
A total of 13,420 suggestions by employees 
for improved productions were adopted 
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« Save ps wanes Cost 


> on Screw Machine 
Stock ! 






















HIGHER SPEEDS 








R317-T 


3 lengths, 18” each 
Wt. approx. 4% Ibs. 

















R317-T can be run at comparable or, in some cases, 


Bhigher speeds than brass. 







Get 3 times as many parts at half the 
cost of brass with R317-T, Reynolds new 
high-strength, free-machining alloy 


CLOSER TOLERANCES 










CONSIDERED BY MANY OPERATORS as better than brass. 


By the pound, R317-T gives you 3 times as many parts, costs Excellent free-machining characteristics. R317-T 
much less does not run with the tool. Forms small chips— 
; permits close work at high speeds. 





With Reynolds R317-T, cold drawing strains are relieved by 
final heat treatment in our plant. As a result, you can machine 
it accurately at higher, more profitable speeds, with practically 
no tendency to warp. 

Get it now! R317-T is ready for immediate shipment in rounds 
and hexagons. 17S-T, Reynolds standard screw machine stock, 
is also available. 


Consult Reynolds. Reynolds is ready to work with your engi- : : ' 
neers. Offices in principal cities. Phone nearest office -- - OF write, Sok epee, plus sinte aneuuate Giana. 
wire or phone Reynolds Metals Company, Aluminum Division, chined with less wear-and-tear on bearings. Re- 
2518 South Third Street, Louisville 1, Kentucky. sult: lower cost per unit, reduced maintenance 


with Reynolds new R317-T. ) 
OK 
meTart ALUMINUM 
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LOWER MACHINING COSTS 










































This 


LIGHTWEIGHT INSULATING BRICK 
does **T)guble Duty’ 


in Furnace Walls 





CONVENIENT 13% x9” SIZE—EASY TO HANDLE 
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REDUCES WALL JOINTS 65% 


Protects furnace steelwork and plating from ex- 
cessive heat with a strong resilient cushion which 


absorbs expansion stresses. 


KEEPS HEAT INSIDE FURNACE WALLS 


Excellent insulation— a 4!/2 inch thickness being 
equivalent in heat flow resistance to more than 
29 inches of fire brick. 


Find out how quickly THERM-O-FLAKE Brick 
will pay back theip.cost in reduced furnace heat 
losses. For specific data, indicate type of furnace 


and approx. operating temperatures in writing to: 


Therm-Oflake prick 


FOR HOT FACE TEMPERATURES UP TO 2000° F. 





from the 30,204 ideas submitted. y 

$2,000,000 has been paid by the coma 
since the plan was reorganized in 1929 
highest single award of 1945 was $1,365 
involving the use of a pneumatic hamme 
for forming sheet metal. 4 


The Joslyn Mfg. & Supply Co. has bee 
licensed by Inland Steel Co. to dite. 
stainless Ledloy steel at its Fort Wayne 
Ind., plant. The process involves introdug 
ing of lead into steel for increasing 
machinability. ‘ 


American Brake Shoe Co. announces , 
new $12,500,000 improvement and expan. 
sion program. Five of the seven new plant, 
are foundries: A brake shoe plant, one {o, 
special iron castings, one producing alloy 
steel and two nonferrous foundries. There 
will be a new nonmetallic processing plan; 
in this country, and one in Canada 4 
laboratory for research in automotive and 
industrial friction materials is under cop. 
struction. 


Metal Control Laboratories, 1220 Maple 
Ave., Los Angeles 15, announces the pur. 
chase of the cold treating business of the 
Green-Penny Co. which they are noy 
operating as their cold-treating division. 
located at the plant of the Commercial 
Heat Treating Co., 970 S. Alameda St. 


The Hungerford Plastics Corp. has been 
formed with plant at Murray Hill, N. J. 
to provide a complete thermoplastic service. 
including product and mold design, mold 
manufacture, material compounding, and 
facilities for injection and extrusion mold 
ing. 


Volta Redonda, largest steel plant in 
Latin America, was scheduled to start pro- 
duction in Brazil in March. Initial output 
will be 300,000 tons yearly. 


General Electric Co. has materially ex- 
panded its research staff at Schenectady to 
study the basic physics of atomic power. 
Already 20 scientists who were engaged on 
the Manhattan district project were with 
G. E., with 14 new appointments just an- 
nounced. At least 60 will eventually be 
working in this field. 


Bowser, Inc., Refrigeration Div. has been 
moved to enlarged facilities from Woodside, 
L. L, to Terryville, Conn. Production is tn 
progress on industrial refrigeration units of 
the plug-in type for below zero steel treat- 
ment and shrink fit assembly work. 


Called an ‘“Easy-Chair Trip Through a 
Modern Steel Foundry” is a beautiful new 
brochure issued by the Scullin Steel Co., St. 
Louis. The official title is: “100 Acres of 
Skill and Steel—a Visit to Scullin Steel Co., 
St. Louis.” 


The Reynolds Spring Co. occupied its 
new plant in Trenton, N. J. on Mar. 20. 
The large expanse of window and the one- 
story construction are modern trends incor- 
porated into the building. 


The Barium Steel Corp. has purchased 
control of the Central Iron & Steel © 
Harrisburg, Pa. 


Reynolds Metals Co. has formed an ingot 
division with headquarters in Louisville 
Ky., for production and sale of virgin al 
minum and casting alloy ingot as well : 
aluminum deoxidizers for the steel industr} 
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FASTER 
» CUTTI NG 


oe. | with 
Clipper Masonry Saws 


or Concrete Block can now be 
Tailor-Made” at a moment's notice! 





The new Clipper Multiple Cutting 
Principle makes possible faster cut- 
ting of every masonry material re- 
gardless of hardness. 
Here are a few typical examples of 
the speed and accuracy with which 
concrete products and fire brick can 
be cut. 


This concrete 
ext block, converted 
into a special 
size,was cutcom- 
pletely in two in 
19 seconds. 





One of the many 
intricate cuts 
performed on 
first quality clay F_ 
brick for heat )) 
treating furnaces, 
—madein 8 sock? 






(Rotary Kiln 
Blocks, cut to 
size for “key” 
bricks in rotary 
kilns, require on- 
ly 1 Osec.forcom- 
pletion of cut. 





Basic refractories 
for steel furnaces 
or cement kilns 
must be accur- 
ately installed. 
This magnesite 
brick was cut in 
12 seconds! 




















CLIPPER MFG. COMPANY 
4037 Chouteau St. Louis 10, Mo. 

























From a torpedo after-body 





...to your problem! 





We're fed up with war and implements of war, too. 




















So, actually, this isn’t a martial message .. . the 
illustration simply demonstrates the versatility of 
King bending. Take a longer glance at the variety 
of diameters. King bends—the hard way—flanges 
from 8 inch diameter on, on up. Using, mark you, 
materials to and including 3 inch by 2 inch or 5 inch 
by 1 inch. Whatever your requirements, King can 
help you in a bending way ... quickly, economically. 


lf you haven’‘t received your copy of the gaudy folder 


setting forth King facts, drop 








Our thanks to L. O. 
Koven and Brother, Inc., 


us a line and we'll get it to 






a good and valued King 





you before you can say, three 


customer, for the use of 






the photo. 
















times, “the swing is to King!” 


KIN G Fifth Wheel 
COMPANY 


2925 N. Second Street, Philadelphia 33, Pa. 
































How do You 
measure manpower ? 


Does manpower in your welding depart- 
ment mean numbers of men—or do you, 
more logically, measure manpower in 
terms of production? 


Because welding is becoming increas- 
ingly important in every phase of pro- 
duction today, it is important that your 
welding be done faster, better and more 
economically. If weldors are using cranes 
or spending time propping up, turning 
over and flopping their weldments, they 
are interrupting production and increas- 
ing costs on every foot of welding. 


Investigate the demonstrated advantages of C-F Hand or Power-operated welding 
Positioners and see how they can help your weldors produce better, faster and more 
economical welding. Weldors can swing weldments into any position because every 
weld is downhand, larger electrodes can be used with resulting savings in time and 
material. For production welding, C-F Power-operated Positioners are unequalled— 
equipped with either variable or constant speed table rotation and power tilt, C-F 
Positioners have been setting new standards in production welding in many varied 
industries. Write for Bulletin WP-22 and more details. Cullen-Friestedt Co., 1314 
S. Kilbourn Ave., Chicago 23, Ill. 


CULLEN-FRIESTEDT CO., CHICAGO 23, iLL. 








(V4 Bt 


Write for NOZZLE CATALOG to 


SPRAY ENGINEERING CO. 


109 CENTRAL STREET * SOMERVILLE 45, MASS. 
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Breeze Corporations, Inc. has Purchase 
for cash the Anderson Stove Co., Inc. and 
Foundry Service, Inc., both of Anderso, 
Ind. . 


The manufacturing and ENineering 
facilities of the B. F. Sturtevant Co. Pur. 
chased by Westinghouse in Septembe, 
1945, are being integrated with the Facilitie, 
of the Westinghouse Air Conditioning Dj, 
which has been transferred from Jersey ce 


to the Sturtevant main plant at Hyde Par, 
Boston. 


Colvilles, Ltd., Glasgow, Scotland, ha; 
been licensed to manufacture “Cor-Ten,” 
corrosion-resistant, high strength, low-alloy 
steel developed by Carnegie-Illinois Stee) 
Corp. 


Frank C. Cheston, formerly sales agen 
for the Berwick heaters of American Car ¢ 
Foundry Co., New York, has taken ove; 
the rights to make and sell such electric 
metal heaters in the name of his own com. 
pany, Frank C. Cheston Co., 38 Park Row. 
New York 7. 


Rheem Research Products, Inc. has moved 
its manufacturing and sales facilities to 4004 
East Monument St., Baltimore 5. 


House Organ Notes 


The Power Specialist, Johns-Manville Co., 
Jan.-Feb., 1946 


The interior of a broadcasting studio of 
the National Broadcasting Co., Radio City 
New York, is a striking example of the part 
acoustical treatment plays in effective broad- 
casting. To the layman the large circular 
bumps, like blisters, the ceiling with its 
deep angles, the walls which are broken 
up into a combination of angles, with a 
minimum of flat surfaces, present an almost 
“Martian” appearance. These devices are to 
diffuse the sound, reduce reverberation and 
make operating conditions easier and more 
effective. Johns-Manville engineers furnish 
designs and material, ““Transite.” 


Pig Iron Rough Notes, Sloss-Sheffield Steel 
& Iron Co., Winter, 1946 

The scene is China. A dozen flickering, 
glowing fires are heading in the dusk 
towards the dock of the iron and steel 
works. One rower is singing a hunting 
song, while the others join in the wild re- 
frain in time to the long oars, as they pull 
the heavily loaded sampan to a mooring 
place. Over each glowing fire is an iron 
rice-bowl, large enough to hold a meal for 
the hungry crew. The bowls are 2 to 3 ft. 
across, not over \-in. thick. They are a 
triumph of the iron caster's art and have 
been made by the Chinese country foundries 
since time immemorial. By nature the 
foundryman of China is an artist, a pet 
fectionist—and not a mass production man 
The larger blast furnaces melt from 10 t 
20 tons per’ day and make excellent pig iron 


Lead, Lead Industries Assn., Jan.-Feb., 1946 

The art of making fine glassware has for 
centuries been regarded as one of the most 
honored crafts, but until George Ravens- 
croft in 1676 successfully produced lead 
glass, the maximum possibilities of the 
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and 
more - © * 
ery “Standard” Was Doing Business at its Present Stand 
Steel 

, This picture, drawn in 1876, shows a busy You'll find complete facilities to handle all 
ring, ps . ; . : 
dusk time at the pouring pits. It’s possible that ~ classes of your work promptly and accurately 
steel q the metal came from one of the. early open at Standard. To simplify your buying why not 
ting Me ee . *? 
te. | hearth furnaces, for they had recently been Standardize on Standard. 
pul introduced in America. 
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ae x Always a pioneer, Standard Steel quickly AL 
ay a recognized the commercial advantage of the THE BALOWIN ny te?) at 

t. r : or . 
€ a E new steel, discontinued the operation of 

rf 4 , ' 
i b, its crucible plant, and began to manufacture 

1eS et 
the tires from open hearth steel. FORGINGS AND CASTINGS 
ag Today Standard’s foundry has an annual 
an Today Standard’s 7 ) The Baldwin Locomotive Works, Standard Steel Works 
) te r Capacity of 20,000 tons, a forge shop capacity Division, Burnham, Pa., U.S.A. Offices: Philadelphia, 
on é “ie a ‘ New York, Chicago, St. Louis, Washington, Boston, 
4A¢ of 15,000 sada of locomotive forgings, plus San Francisco, Cleveland, Detroit, Pittsburgh, Houston, 
30.000 tons of heavier miscellaneous forgings. Birmingham, Norfolk. 
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OUR SERVICES 


Flame Hardening ® Annealing © Aerocasing °* 
Carburizing * Bar Stock Treating and Straight- 
ening ® Heat Treating ¢ Nitriding ¢ Cyaniding ° 


, ZN Physical, Tensile and Bend Tests. 


THE LAKESIDE STEEL IMPROVEMENT CO 
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glass maker's art could not be realizea 
Ravenscroft found that by substituting ead 
for lime in the mix he could produce a glass 
of great clarity and brilliance that had vastly 
improved working qualities. Crystal glass 
should be absolutely transparent, colorless 
and free of imperfections. Only with lead 
and careful technique are these possible 
Such glass is so highly refractive as to be 
alive with light. It rings like a bell when 
struck. In the form of litharge, the lead is 
mixed with sand, potash and cullet (broken 
glass) and melted in clay pots. The re. 
sultant glass is worked at 1800 F. 


Briggs Assembler, Briggs Mfg. Co., Jan.- 
Feb., 1946 


Here is how new beautiful radiator grills 
and glistening body moldings for automo- 
biles are made at the Eight Mile Plant, De- 
troit, of Briggs. Stainless steel stock ar- 
rives at the plant in huge coils, varying in 
width and thickness, depending on the final 
use. In the rolling department it is machine 
rolled into different forms, one into belt 
moldings for car bodies and the other into 
radiator grill molding strips. An automatic 
buffing machine gives them a high natura! 
metal gloss. Then each strip is cut into 
exact sizes on a machine. Each strip goes 
through ten press operations to receive the 
desired shape; then to the assembly depart- 
ment where fastener clips and brackets are 
spot welded to them. Then they pass 
through 150 and 220 emery grit oil polish- 
ing wheels; then through a cloth buffing 
wheel, where a luster compound is applied. 


Ceramic Forum, O. Hommel Co., February, 
1946 

Ceramic engineers recently visited Ger- 
many and brought back interesting samples 
of German ceramic craft. Among them is 
a very fine example of precision extrusion 
of steatite; also regular steatite -insulators, 
floor and wall tiles, alumina parts made of 
pure alumina fired to 1850 to 1950 C and 
a section of a slipcoat porcelain homestyle 
radiator. These radiators are common in 
Germany because of the metal shortage. 
They may continue as standard equipment 
because of good appearance and cleanliness 
that offsets lower conductivity. 


Aluminum News-Letter, Aluminum Co. of 
America, March, 1946 


Alcoa’s aluminum research laboratories 
have been using the electron microscope 
for the past few years. Aluminum and its 
alloys are unique, however, in that very thin 
oxide films of a type suitable for electron 
microscope specimens can be formed on the 
surface of the samples to be examined by 
an electro-chemical treatment. These films 
can be removed and used for examining 
the metal structure with the electron micro- 
scope. Instead of making a reproduction 
of the metal surface as is done in the replica 
methods, the actual metal surface is changed 
into an oxide film only two-millionths vf 
an in. thick. This film, 1 lb. of which 
would cover an area of 33,000 sq. ft., is 
then stripped from the aluminum and used 
as a specimen in the microscope. 


Television Broadcast News, Radio Corp. of 
America, January, 1946 


A hitherto secret television camera tube 
of revolutionary design and sensitivity was 
recently demonstrated by R.C.A. It not only 


MATERIALS & METHODS 



































Chances are, your answer lies in one 
of the Timken High Temperature Steels 
listed at the right. Our metallurgists, trained 
in high temperature applications, will inves- 
tigate and recommend the analysis best suited 
to your particular requirements. 


No other steel producer has such a back- 
ground of research, knowledge and experi- 
ence of high temperature applications. No 
other steel producer offers such a wide 
choice of steels for specific high temperature 
problems. And no other can give such assur- 
ance of uniform quality. For the production 
of Timken Steels for High Temperature 
Service is performed within this one organi- 
zation through every step of every operation, 
from melting the steel to finishing the tubing. 


Get our recommendations for solution of 
your toughest problems. 


Write Steel and Tube Division, The Timken 
Roller Bearing Company, Canton 6, Ohio, 
for Technical Bulletin No. 20, “A Guide for 
Users of High Temperature Steels.” 


* YEARS AHEAD — THROUGH E 


SPECIALISTS in hot rolled and cold finished Alloy Steel Bars for 
forging and machining applications as well as a complete range of Stain- 
less, Graphitic and Standard Tool Steel analyses. Also Alloy and Stain- 
less Seamless Steel Tubing for mechanical and pressure tube applications. 
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Reduce 
Outage 
Hours... 


CAST SHAPES IN ONE DAY! 


with J-M Firecrete 


F it’s a special refractory shape you need 

... Ora special size—you can cast it with 
Firecrete in your own plant, use it 24 hours 
later and avoid costly delays. 


Firecrete mixes and pours like concrete, 
hardens quickly, with little drying and fir- 
ing shrinkage. It is highly resistant to spall- 
ing. Use it for furnace covers and bottoms, 
door linings, baffle tile, burner rings—other 
types of monolithic construction. 


Three types—STANDARD, for temper- 
atures to 2400° F.; H.T., for temperatures 
to 2800° F.; L. W. (lightweight, low con- 
ductivity) for temperatures tO  sonsxum 
2400° F. Write for Folder — 
RC-13A Johns-Manville, 22 East 
40th Street, New York 16, N.Y. overs 


























The Standard in Castables 


li 


Manville FIRECR 





1424 


deca ae! 














can transmit scenes illuminated by candj¢ 
and match light, but .can even pick up 
scenes with infra-red rays in a blacked-oy; 
room. Called the Image Orthicon, it make; 
possible ‘round-the-clock coverage of news 
and special events. It provides greater depth 
of perception and clearer views under shift. 
ing light conditions than former tubes. |p 
fact, it is 100 times more sensitive thay 
conventional pick-up tubes. 


Grits and Grinds, Norton Co., January, 
1946 


Among the war “Now It Can Be Told” 
stories is that of cutting bullet resistanr 
glass for windows of bombers. This glass 
varied from 114 to 314 in. in thickness and 
contained from 5 to 9 plies of glass with a 
strip of clear plastic between each ply. The 
roughly cut edges had to be ground ac. 
curately. At first silicon carbide abrasive 
wheels, commonly used for grinding glass, 
were used. But they wore out in 4 days 
and cut slowly. At length, an 80-grit metal 
bonded diamond wheel was used, the first 
wheel lasting 4 months and being capable 
of taking up to 1/32-in. depth of cut per 
pass at the phenomenal table speed of 90 
in. per min. 


News of Engineers 


R. E. Ward has succeeded Dr. Norman 
E. Woldman as chief metallurgical engi- 
neer, Eclipse-Pioneer Div., Bendix Aviation 
Corp., Teterboro, N. J. Dr. Woldman re- 
signed from Eclipse-Pioneer on March 15 
to establish his own consulting engineer 
ing firm, Norman E. Woldman, Inc., 
Upper Montclair, N. J. 


Carroll L. Wilson, executive assistant 
since 1942 to Dr. Vannevar Bush, director, 
Office of . Scientific Research & Develop- 
ment, has been elected vice’ president, 
National Research Corp., Boston. Recently 
he has been serving as secretary to the 
Department of State’s Board of Consultants 
on atomic energy. At one time he was 
head of Institutional Patents Div. of Re- 
search Corp. 


Walter L. Longnecker has been made 
division superintendent of the rod mills in 
the Cuyahoga Works, American Steel & 
Wire Co. He joined the company in 1939 
and in June, 1945 was made division 
metallurgist, rod mills, with offices in 
Cleveland. 


Clarence A. Norris has become chief 
chemist, Eaton Mfg. Co.’s stamping division 
at Cleveland, and will be in charge of the 
plating department in which bright nickel 
and chromium plating and general rust- 
proofing are performed on awtomotive parts. 
When with U. S. Rubber he had charge of 
metal-to-metal adhesion through brass 
plating. 


Roger F. Mather has been made chief 
metallurgist, Kaiser-Frazer Corp. and Gra- 
ham-Paige Motors. Formerly chief metal- 
lurgist at Willys-Overland Motors, he was 
in charge of specifications and testing of 
all materials in the “Jeep.” 


Leland E. Householder is now chiet 
metallurgist of the Grand Rapids, Mich., 
extrusion plant recently acquired by the 
Reynolds Metals Co. He worked on the 
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.. for BRIGHT ANNEALING 
STAINLESS STEEL TUBING 


This is another Drever Continuous Furnace, which 
has recently gone into the production of bright 
annealed stainless tubing. It is one of the typical 
Drever furnaces, which have established highly 
successful records for quality results in bright anneal- 
ing stainless steel wire, strip, seamless and welded 
tubing, and miscellaneous parts. 


Furnaces of this type are made to handle ferrous 
and non-ferrous tubing, and may be gas fired or 
electrically heated. By introducing the atmosphere 
inside the furnace tubes, oxidation is prevented, 





PRESSURE QUENCHES ood Bal, biped th 


c AlN vs A DREVER rurnace 


750 E. VENANGO ST., PHILA. 34, PENNA. 
FURNACE LINES 







Discharge end showing pulling mechanism, 
the Drever Ammonia Dissociator for supply- 
ing the special furnace atmosphere, and the — 
hydrogen purification towers for use when 
pure dry hydrogen is required. 


Charge end of an 18’ 0”, 6 tube, Drever 126 KW, 
Globar heated, furnace for Bright Annealing Stain- 
less Stee] Tubing of all analyses, in sizes from 13%" 
O.D. by .090” wall, down to %" O.D. by .035” 
wall. Capacity 750#/hr. Maximum operating tem- 
perature 2100° F. 


eliminating usual pickling operation. Operating 
costs are greatly reduced by the specially designed 
conveyor mechanism which prevents scratching and 
makes possible a more uniform structure. 


We will be pleased to discuss present and projected 


plans with you. 








HEAT TREATING FURNACES 





NEW YORK & NEW ENGLAND—GERALD B. DUFF, 68 CLINTON AVE., NEWARK 5, N. J. 
W. PENNA., W. N. Y. and OHIO—H. C. BOSTWICK, 3277 KENMORE RD., CLEVELAND 22, OHIO 
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JOHNSION 


SLOT TYPE FORGING 


FURNACES 


Furnace with 2 slots as shown— 
for forging various shapes. Also 
single slot in light and heavy duty 
types. 


Write for Bulletin MA-233 
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Equipped with JOHNSTON 
Reverse Blast Low Pres- 
sure Burners—for Oil or 
Gas. They diffuse the finely 
atomized oil or gas through 
the air supply to produce 
complete combustion and 
maintain proper furnace 
atmosphere necessary for 
quick clean heating and to 
avoid scaling and surface 
decarburization. Low oper- 
ating cost. 


T 
JOHNSTON MANUFACTURING CO. 
ox wT m O 2825 EAST HENNEPIN AVE 
nS MINNEAPOLIS 13, MINN. 


ENGINEERS & MANUFACTURERS OF INDUSTRIAL HEATING EQUIPMENT 




















Developed 


95 BEDFORD ST. 


An OPEN LETTER on 


MODERN PRECISION CASTING 


If you are now producing small metal parts 
by conventional methods of casting, forg- 
ing or machining, you may be able to 
realize substantial savings in production 
costs by using precision casting methods. 


to meet wartime production 
demands, this new process may be ap- 
plicable to your products particularly if 
machining costs are high or runs are short 
with high costs: 


Precision casting is being used today to 
produce a wide range of parts in ferrous 
and nonferrous metals including high tem- 
perature alloys and varying in size from 
a fraction of an ounce to several pounds. 


Compared to other industrial equipment, 
the cost of a complete precision casting 
plant remains surprisingly low. 


As a dealer in precision casting equipment and 
supplies we offer detailed information to set up and 
Operate a precision casting plant for your production. 


Descriptive circulars of equipment and 
price lists of supplies furnished on request. 


ALEXANDER SAUNDERS & CO. 


Successor to J. Goebel & Co.—Est. 1865 


Precision Casting Equipment and Supplies 


NEW YORK CITY 14 
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development of R-303 aluminum alloy and 


was once with the American Sheer «& Tin 
Plate Co. 


Paul Abel, formerly assistant chief engi. 
neer of the Yoder Co., designer and many. 
facturer of special metalworking machinery 
has been appointed chief engineer. During 
the war he took charge of Yoder’s gun an, 
shell production. 


Joseph F. Libsch has been engaged as , 
consulting metallurgist by Lepel High Fre. 
quency Laboratories, Inc., New York. A; 
a member of the faculty at Lehigh Univer. 
sity, he explored the metallurgical aspec 
of induction heating. He has spent ove; 
4 years at Springfield Arsenal in metallyr. 
gical research on steel used in small arms. 


Harry Wilson, Jr., formerly vice presi- 
dent in charge of operations, Jessop Stee! 
Co., has been elected first vice president 
He has been with Jessop for 40 years. 
other connections having been general 
superintendent and works manager. 


J. Eugene Lindsay has rejoined the te. 
search department, Plastic Metals Diy. 
National Radiator Co., after over four years 
with Chemical Warfare Service, U. S. Army. 
The company makes iron and other metal 
powders. 


Thomas F. O’Brien has been made metal- 
lurgist with Kali Mfg. Co., Philadelphia, 
and will have charge of sales and engineer. 
ing on metallurgical chemicals. 

E. W. Huseman has joined the metallu: 
gical staff of La Salle Steel Co., Chicag 
where he will engage in metallurgical an 
engineering development prospects. He has 
previously been metallurgist with the Cop- 
perweld Steel Co. and Republic Steel Corp. 


R. H. Davies has been made consulting 
engineer in charge of the educational work 
of the Lincoln Electric Co., Cleveland. He 
was stationed at Washington in recent years 
to give advice on welding problems to 
government agencies. He was plant engi- 
neer in the building of Kaiser's large mag 
nesium plant, etc. at Permanente, Calif 


Howard H. Wilder has been made chief 
metallurgist of the foundry division of the 
Eaton Mfg. Co., having formerly been re- 
search metallurgist, Wilson Foundry Ma- 
chine Co., Pontiac, Mich. Other experience 
has been with Vanadium Corp., Detroit 
Stoker Co., and Chevrolet Gray Iron Div. 
During the war he served with the Gray 
Iron Foundry Section, WPB, at Washington. 


Dr. F. R. Hensel has been made vice 
president in charge of engineering, P. R. 
Mallory & Co., Inc., Indianapolis, having 
been chief metallurgical engineer for that 
company since 1934. He holds degrees from 
several European universities, is a member 
of several technical societies, has presented 
over 40 technical papers before technical 
groups and has been granted over 140 
patents on alloys and metallurgical proc- 
esses. 


Lars E. Ekholm has joined the metal- 
lurgical engineering staff of the Climax 
Molybdenum Co. He has had similar expe! 
ience with the Aluminum Co. of America, 
Harrisburg Steel Corp., Henry Disston & 
Sons, Inc., and Alan Wood Steel Co. Hi 
has been active in technical society work 
and helped develop NE and H Steels. 
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In addition to large Stewart furnaces, this com- 
pany furnishes a complete line of small packaged 
unit industrial furnaces, many of which have been 
in service for more than thirty years. Spencer 
Turbos have been used consistently by this com- 
pany for more than a quarter of a century. 


Quiet operation without vibration is one of 
the advantages of the Spencer Turbo. This is due 
to several factors: the multi-stage construction 
resulting in low peripheral speeds; light-weight 
perfectly balanced impellers with wide clear- 
ances; and a ball bearing supported by a cast 
bridge work. 


As a result you will find Spencer Turbos mounted 
under, at the side and on top of equipment, or 
just placed on the floor or a platform without 
special foundations. The short overall length of 
the Spencer and the fact that the discharge is 
available in any one of four positions, is another 
factor of economy in laying out oil or gas fired 
installations. 

* 


Standard sizes from 35 to 20,000 cu. ft.; '/s to 
300 H.P.; 8 oz. to 5 lbs. Single or multi-stage, two 
or four. bearing. Special gas-tight and non-corro- 
sive construction available. 


Ask for the Turbo Data Book and Bulletins. 


THE SPENCER TURBINE COMPANY - HARTFORD 6, CONN. 


280-M 


MAY, 1946 
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WHERE 
STANDARD 
SOLDERS 
FAIL - 





. . » CRANE can be counted upon to 
produce results. For. in addition to 
our complete line of standard solders 
and soldering materials, we specialize 
in the manufacture of unusual and fine 
gauge solders—solders designed for 
a specific need, such as Crane’s .010 
Gauge Solder—a solder so fine that 
one mile of it weighs scarcely more 
than a pound. 


Because there is no substitute for the 
use of virgin metals in the manufac- 
ture of tin and lead alloys. and be- 
cause Crane Wire Solders are sub- 
jected to rigid inspection and control 
during every stage oftheir production 
—Crane insures a Solder free from 
such impurities as zinc, aluminum, 
iron, arsenic and DROSS. 


That is why, when ordinary, standard 
solders prove unsatisfactory, Crane is 
able to offer a personalized solution 
to your problem. Our consultants are 
always ready to assist you with an 
unbiased recommendation, based upon 
their wide experience and upon a care- 
ful analysis of the conditions to be 
overcome, 


CRANE also manufactures a complete 
line of Fluxes and supplies—the an- 
swer to any metal joining requirement. 


Write for our 36-page catalog, contain- 
ing graphically illustrated information 
which should be available to every user 
of solders and fluxes. 





TORREY S. CRANE CO. 


PLANTSVILLE, CONNECTICUT 
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Dr. Bruce S. Old has joined Arthur D. 
Little, Inc., Cambridge, Mass., to engage in 
metallurgical research. Before serving with 
the Navy as commander he was with Beth- 
lehem Steel Co. 


Albert J. Hulse, formerly with Carnegie- 
Illinois Steel Corp., has joined the Youngs- 
town Sheet & Tube Co. as chief engineer, 
succeeding J. D. Jones, who left the com- 
pany a year ago. 


Briefs on Associations, 
Promotions and Education 


At a meeting of the Southern California 
district committee of the American Society 
for Testing Materials at Los Angeles in 
March, J. R. Townsend, New York, presi- 
dent, and C. L. Warwick, Philadelphia, 
executive secretary, told of the plans of 
the society to expand its activities to cover 
consumer goods as well as industrial prod- 
ucts. The new scope will cover stockings, 
fabrics, gasoline, oil, etc., such as used by 
the average small consumer. 


The first national instrument show under 
auspices of the Instrument Society of 
America will be held on the 17th floor of 
the William Penn Hotel, Pittsburgh, Sept. 
16 to 20. The exhibit will show the latest 
development in industrial and scientific in- 
struments for research, analysis, measure- 
ment, control, inspection and testing. Be- 
sides the technical meetings, short courses 
will be held at the Carnegie Institute of 
Technology under Dr. B. R. Teare, Jr., bead 
of the electrical engineering department. 


The second National Electronic Con- 
ference sponsored by the Illinois Institute of 
Technology, Northwestern University and 
the Chicago sections of AIEE and IRE, 





with the cooperation of the Chicago Tech- | 


nical Societies Council and the University 
of Illinois, will be held at the Edgewater 
Beach hotel in Chicago Oct. 3 to 5. 


A Pacific Research Foundation is being 
organized, with headquarters at Palo Alto, 
Calif., in connection with Stamford Uni- 


| versity. Meanwhile, the organizers are lin- 


ing up research projects, which will deter- 
mine which departments of the Founda- 
tion will be built up first. Aircraft engi- 
neers bad been working for this project for 
a long time. Presumably it will work along 
the lines of Battelle Memorial Institute. 
Assisting in the organization is Dr. Henry 
T. Heald, bead of Armour Research Foun- 
dation. 


The Decorative Moulding Council, na- 


| tional association of manufacturers of 
| metal and plastic moulding for home fur- 
| nishings, has elected as managing director 


A. V. Fingulin, with headquarters at 630 | 


Engineers Bldg., Cleveland 14. 
S. C. Massari bas been appointed tech- 


| nical consultant of the American Foundry- 


mens’ Assn. He was recently awarded the 
Legion of Merit for his work in the Chicago 
Ordnance District. In the absence of N. F. 
Hindle, technical development program 
director, he has been arranging the Asso- 


| citations’ Golden Jubilee Congress in Cleve- 
| land May 6 to 10. 














= Punch and Blank Holder 
@® Hood Top Forming Dies 











As you plunge forward into post war 
production, every hour and every dol- 
lar saved really counts. 

By specifying STRENES metal you can 
get a cast-to-shape die casting that will 
require very little machining — and a 
die that will deliver far more pieces 
between redressings than you would 
normally expect. 

We are regularly pouring die cast- 
ings of Strenes metal for 


Motor car builders...Truck 
builders... Tractor builders... 
Stove manufacturers . . . Grave 
Vault companies . , . Farm im 
plement people. 


They will gladly discuss the time and 
cost savings and the greater produc- 
tion capacity of Strenes dies. 


Give them an opportunity to “set you 
right.”” Names on request. 


The 


ADVANCE FOUNDRY COMPANY 


100 PARNELL STREET 


DAYTON 3, OHIO 


DRAWING AND FORMING DIES 
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ELI-COIL Inserts are being used in large quantities 

to prevent wear and damage to tapped threads. 
Millions were used during the war and are being used 
in U.S. aircraft engines both as original parts and for 
maintenance. Wherever threaded parts are dis- 
assembled frequentily—or where there is unusual 
stress or vibration—Heli-Coil Inserts strengthen the 
cast or molded parts and prevent wear. They provide 
a hard, tough bearing surface which prevents seizirig, 
wear and damage. 


ENGINEERING REPRESENTATIVES 


MID-EASTERN KANSAS CITY 


D. Lynn Churchwell 
Farm 
Lone Fountain, Va. 


NEW ENGLAND 


DETROIT 


G. C. Brown and 
A. W. Reader 
201 S. Pleasant St. 
Royal Oak, Mich. 


LOS ANGELES 


* Reg. U.S. Pat. Off. 


J. S. Wise 
Room $25—Pacific Mutual Bidg. 
523 W. 6th St. 
Los Angeles, Cal. 


Heli-Coils are precision-shaped helical coils of stainless 
steel or phosphor bronze, engaging exactly with 
American National threads. They are available in all 
sizes from No. 8 up. They are also furnished for 10, 
14, 18 mm and 7%” spark plugs. 


Heli-Coils are ideal for maintenance work. They make 

a sound permanent repair of stripped and worn 

threads in cast and molded materials. They are much 

lighter, stronger, and more compact than solid bush- 

ings, and are easily and quickly installed. They 
allow use of the original size screw 
or stud; 


WRITE TODAY for Illustrated, informative Bulletin No. 239 


AIRCRAFT SCREW PRODUCTS CO., INC. 
| 47-23-G 35th Street 
| Long Island City 1, N. Y. 


| Please send me your Bulletin No. 239 


| COMPANY 
| ADDRESS 
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AIRCRAFT SCREW PRODUCTS COMPANY, wc. 


47-236. 35th STREET @ LONG ISLAND CIV¥, 1 WY. 
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ACP Processes and 
Chemicals make 
3 possible durable 
Sars paint finishes on 
he automobiles, trucks, 
ia refrigerators, wash- 
ing-machines, aero- 
planes, farm ma- 
chinery and other 
metal products 
requiring protective 
paint finish. 
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COLD SPRAY-GRANODINE produces a 
dense smooth zinc phosphate coating that 
protects steel and paint for a durable, 
lustrous paint finish. 


THERMOIL-GRANODINE creates a heavy 
coating of iron and manganese phosphate 
which when oiled retards corrosion and 
prevents excessive wear on friction sur- 
faces. When painted provides unusual 
protection. 


DURIDINE 210 B (formerly 210 B Deoxi- 
dine) assures proper cleaning and a thin, 
tight and relatively hard phosphate coat- 
ing so essential to a bright enduring paint 
finish. 

DEOXIDINES — Phosphoric acid metal 
cleaners. Remove rust and rusters and 


prepare metal surfaces properly for last- 
ing paint finish. 


LITHOFORM — a phosphate coating that 
bonds paint to galvanized, zinc or cad- 
mium coated surfaces. 


TAN PROV en 
American Chemical Paint Co. 
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The British Institute of Metals platinum 
medal for 1946, one of the most coveted 
honors in the British nonferrous metals 
industry, has been bestowed upon its past 
president, Lt.-Col. Sir John Henry Maitland 
Greenly, K.C.M.G., C.B.E., M.A., chairman 
of Babcock & Wilcox, Ltd., in London. 
The honor was in recognition of Sir John’s 
outstanding services to the nonferrous 
metals industry, and was voted unanimously 
by the Institute’s Council. 


"Testing Plastic Parts,” the fourth chapter 
of the technical handbook developed by the 
Engineering and Technical Committee of 
the Society of the Plastics Industry, bas 
become available from the Society at 295 
Madison Ave., New York. It relates to 
tests given finished articles to ascertain their 
ability to stand up under consumer usage. 


A colloquium of four lectures on powder 
metallurgy has been arranged by the Col- 
lege of Engineering of New York Univer- 
sity, 18lst St. and University Ave., Bronx, 
New York. The two remaining lectures 
are: May 24, “Principles of Sintering,” 
Prof. Frederick N. Rhines, Carnegie In- 
stitute of Technology; June 14, “Principles 
of Pressing,” Prof. John Wulff, Massachu- 
setts Institute of Technology. 


Battelle Memorial Institute has received 
its fifth award in recognition of its war 
service, this being a Naval Ordnance De- 
velopment award by the Navy Bureau of 
Ordnance. Some 40 members of the Bat- 
telle staff also received individual awards. 


“Opportunities for Productive Work 
Through Mineral Industries Research” i. 
the title of a well-illustrated booklet 4, 


Pennsylvania State College, State College 
Pa., obtainable free. ; 


A corrosion conference will be held 
Gibson Island, Md., July 15 to 19, under 
the auspices of the American Assn. for the 
Advancement of Science. Application; to 
attend should be sent to Summer B. Twi;, 
Wayne University, Detroit 1. Various 
technical papers on corrosion and relate, 
subjects will be presented by ten exper; 
Two speakers will talk on high temperature 
alloys: Oscar E. Harder and W. O. Binder 


The semi-annual meeting of the Ameri. 
can Society of Heating and Ventilating 
Engineers will be held June 10 to 12 a 
Montreal. The session will open at the 
Mount Royal Hotel and will continue 
aboard the cruise ship “Quebec” up the 
St. Lawrence. 


“Metal Magic” is a full-color sound 
movie just produced by the Allis-Chalmer; 
Mfg. Co. and dealing with induction heat. 
ing. It runs 12 min., is for 16-mm. sound 
projectors only, and is available for showing 
before interested groups. 


Among the new organizations is South- 
ern Research Institute at Birmingham, Ala., 
which works with the natural resources of 
the South. The director is Wilbur A. Lazier, 
formerly with the du Pont Experimental 
Station, Wilmington, Del. 


LOWLON OWL BROWS 


ALLOYS 












































Investigation of Aluminum Bronze Alloys is warranted by foundrymen and designers where 
metal parts are subjected to either recurrent stresses or compressive forces and resistance to 
fatigue is sought; where the ability to withstand high temperatures or, where a high degree 
of corrosion resistance to many chemicals may be a significant factor in material selection. 
Supplied by Ajax in alloyed compositions of copper, aluminum and iron, as well as special 
alloys containing nickel and manganese, a complete selection of Aluminum Bronzes is 
available to meet all existing specifications as listed by Non-Ferrous Ingot Metals Institute, 
ASTM and the Federal Government. Ajax, in adhering to its policy pioneered in the very 
infancy of the non-ferrous metal industry, exercises the closest scientific control over the 
production of these alloys. Metal men may look to Ajax with continued confidence not only 
for supply of highest quality Aluminum Alloy ingots, but also for practical technical know-how 
on correct foundry practice for producing better castings with fewer rejects. 
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Electric Motor Made of Stampings 


Within the near future we shall see a 
new electric motor that breaks from tradi- 
tion in several ways and which will be 
smaller and weigh less than the conven- 
tional motor. Castings will be replaced by 
stamped and pressed steel parts welded 
together. Insulation on wires will be of 
synthetic resin. Latest machining methods 
will be used. It will meet all NEMA 
standards. 


Future Metals for Aircraft 


An authority on materials for aircraft 
has predicted for us a boom in the use 
of the following three classes of materials 
for airplanes: (1) aluminum alloys con- 
taining 6% zinc, 2.5% magnesium and 
2% copper (Alcoa 75S and Reynolds 
Metals 303) as sheets, forgings, tubing 
and bar stock; (2) chromium, nickel, 
cobalt alloys for large forgings and castings 
for high temperature application; and (3) 
silver plating for wearing surfaces in 
engines and accessories. 


Magnesium alloys of the near future 
will be markedly superior. Recently an 
alloying addition has been devised that 
remarkably inhibits its burning character- 
istics, making it equal to steel. Superior 
fluxes and improved metal-handling have 
eliminated harmful flux inclusions and 
promoted corrosion-resistance. Iron, cop- 
per, nickel and silicon are undesired im- 
purities affecting salt atmosphere corrosion 
resistance, but by production control 
methods these impurities are now kept low 
enough. 


And “Mag” with Other Better Qualities 


Through new technology, magnesium 
castings made from low-impurity metal 
will be available commercially. The low, 
or zero, zinc-containing alloys may there- 
fore be used as they have salt atmosphere 
corrosion resistance equal to higher zinc 
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alloys. The low zinc alloys have better 
feeding characteristics, need fewer risers 
and are easier to heat treat than higher 
zinc alloys. Hence, we'll have cheaper and 
more corrosion-proof castings of very high 
quality. Former “mag” alloys deteriorated 
at 250 F; the newer ones stand 600 F, and 
laboratory stage alloys will do even better. 
There are improvements in the offing re- 
garding anodic coatings, paint systems, 
forming and welding techniques and resis- 
tance to stress-corrosion cracking. Methods 
for cladding magnesium sheet are about 
ready for commercial output. 


Aluminum Boat for Outboard Motor 


With the boating season full upon us and 
office claustrophobia making itself fele in 
a critical form, we've got to talk about the 
small aluminum boat that is proving itself. 
Now the wooden small boat for outboard 
motor absorbs 20 to 25% of its weight in 
water each year. It needs constant caulking, 
painting and safeguards against rotting. As 
to aluminum—they'll take a single sheet of 
0.064 gage aluminum alloy, put it in a 
1700 ton press and turn out a 12-ft. craft 
with a 54-in. beam, with practically no 
draft and carrying six men. Dents are 
smoothed with wooden mallets. Any holes 
in the hull are repaired by welding. 
Painting is optional—it will be anodized 
for salt walter. Electrolytic action between 
hull and bronze propeller is eliminated by 
wooden clamp pads. It will have the 
“scow bow” of wartime assault craft. Ship 
ahoy there, skipper! 


Black-Out Plants 


“Black-out plants,” without windows and 
with strict air-conditioning and humidity 
control, are by no means a trend and may 
be chalked down as a dubious experiment. 
In the war of the future the vital plant must 
be placed under ground where it will be 
automatically blacked out. Such a plant on 
the earth’s surface promotes a noticeable 
restlessness and let-down of morale among 
day-shift workers, especially in warm, balmy 


weather which is not ameliorated when 
hourly bulletins of weather conditions are 
posted on bulletin boards. Extra invest- 
ment, of course, has been placed in air- 
conditioning equipment, but it is not justi- 
fied because of offsetting unfavorable factors, 
according to the experts. Where the black- 
out plant may continue will be in certain 
precision manufacturing operations. 


Perpetual Motion( 7?) 


A principle developed in a clock to be 
marketed is about as close to perpetual 
motion as the human race has yet accom- 
plished. The power is based on changes of 
temperature. The clock’s springs will be 
wound by a bellows actuated by tempera- 
ture change. One degree change in tem- 
perature can assure 120 hr. of clock opera- 
tion. 


“No-Carbon” Stainless Steel 


A new answer to the problem of carbide 
precipitation in stainless steels may be 
found in a still experimental but extremely 
promising stainless steel containing less 
than 0.03% carbon on which one large 
company is now working. This amount of 
carbon is within the carbon solubility range, 
hence stabilization would not be required 
to prevent carbide precipitation during proc- 
essing or use. 


Welded Locomotive Boilers 


Apparently welded boilers for locomotives 
will become universal—give the idea an- 
other few years. Riveted joints are likely to 
have some seepage between the boiler plates; 
by welding there is less danger of cracked 
sheets, which are often a major item of 
maintenance cost; welding provides a smooth 
contour of the boiler, permitting a better 
application of the boiler lagging and jacket 
and more satisfactory washouts; a saving of 
weight runs from 3000 to 6000 Ib. for the 
boiler alone, besides some saving in lagging 
and jackec. A D & H locomotive, with 
welded boiler, has been in service 64 yr. 
with no shell repairs. 


MATERIALS & METHODS 





